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PREFACE  TO  SECOND  EDITION 

In  preparing  tlie  ]ircsent  edition  many  aniplitications  and  additions  have  been 
made  to  the  text  in  both  parts  of  the  work,  and  this  lias  entailed  a  certain  amount 
of  rearrangement  of  the  existing  matter.  The  additions  have  been  made  in  onler 
to  provide  a  more  useful  text-book  and  book  of  reference  for  students  of  massnge, 
and  also  in  the  hope  of  meeting  the  requirements  of  those  who  are  (pialifyiiig  as 
medical  gymnasts. 

In  Part  L  the  chapter  on  the  Skeleton  has  been  extensively  amplified,  and 
certain  additions  have  been  made  to  the  chapters  on  the  Articulations  and  the 
Nervous  System.  Some  rearrangement  of  the  Tables  of  the  Muscles  has  been  made, 
and  an  additional  column,  giving  their  action,  has  been  inserted. 

In  Part  II.  Chapter  II.  an  alteration  has  been  made  in  the  classification  of  the 
various  massage  movements.  Formerly  in  many  British  Schools  petrissage  and 
kneading  have  been  synonymous  terms,  also  effleurage  and  stroking.  In  the 
Swedish  Schools,  on  the  contrary,  there  is  a  distinction  between  the  terms  in  each 
case.  This  diH'erence  of  nomenclature  leads  to  a  good  deal  of  unnecessary  confusion 
in  the  minds  of  those  students  who  happen  to  pass  from  one  training  school  lo  the 
other.  Therefore,  in  the  present  edition  it  has  seemed  expedient  to  adojit  the  more 
minute  classification  which  pertains  in  the  Swedish  Schools.  /  An  additional 
chapter  on  Eemedial  Gymnastics  has  been  introduced  and  is  arranged  in  tabular 
form ;  the  author  wishes  to  express  her  indebtedness  here  to  Dr.  Arvedsen  and 
to  Professor  Wide,  M.I).,  whose  works  she  has  consulted  in  compiling  this  part  of 
the  book.  In  suliEequent  chaiitors  more  sjiaee  has  been  devoted  to  the  Theory  of 
Disease  and  to  Applied  Treatment,  and  tables  of  exercises  for  various  coiKJiiiuns 
have  been  added.  In  the  last  chapter  a  description  of  loiiie  ^Medieatiun.  iJadiant 
Heat  and  Light  treatment,  and  Diathermy  has  been  given. 

My  special  thanks  are  again  due  to  Dr.  K.  Atkinson  Siuiiey  for  his  generous 
help  in  reading  and  criticising  my  manuscript  and  in  correcting  the  proijfs.  I  have 
also  much  pleasure  in  acknowledging  my  indebtedness  to  Dr.  F.  Parri<>  I^mbert, 
to  Dr.  P.  T,  Timberg,  and  to  Dr.  W.  S.  Haughton  for  reading  and  criticising  certain 
portions  of  Part  II.  My  thanks  are  due  to  Messrs.  SiKjncer,  Heath,  and  George 
for  their  kindness  in  lending  blocks  for  the  illustrations  of  the  gymnastic 
apparatus,  and  I  am  also  grateful  for  permission  to  use  some  of  the  new 
illustrations  from  ('uiininghanrs  Text-Book  of  Anatomij  to  illustrate  Part  I. 

L.  L.  UFSl'.AHD. 

7  Richmond  Hill, 

monkstown, 
Co.  Dublin. 
Odoher  1914. 
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PREFACE  TO   FIRST  EDITION 


Mv  aim  in  writiiiLi;  this  TexL-Iiook  hus  been  to  embody  in  concise  form  such  a 
kndwleilge  of  tlie  Theory  of  Massage,  as  well  as  the  principles  of  Elementary 
Anatomy  and  Physiology,  as  is  indispensable  to  all  those  desirous  of  takino; 
up  Massage  as  a  profession.  Althouuli  I  liave  endeavoured  to  give  a  full 
descriptinn  of  most  of  the  various  movements  employed  in  Massage,  too  much 
stress  cannot  be  laid  upon  the  necessity  of  learning  the  practical  work  from  a 
competent  teaclier. 

I  take  this  opportunity  of  acknowledging  my  great  indebtedness  to  Dr.  11. 
Atkinson  Stoney,  RRCS,!.,  for  the  invaluable  help  he  has  given  me  with  the 
letterpress,  and  for  the  series  of  photographs  which  lie  has  taken  to  illustrate 
Part  11.  My  thanks  are  also  duo  to  Mr.  A.  If.  Tubby,  F.R.C.S.,  for  his  kind 
permission  to  use  three  illustrations  from  his  book  De/oriiiilks\  to  Dr.  ]\Iina  L. 
Dobbie  for  her  helpful  criticisms  on  the  chapter  dealing  with  Spinal  Curvature; 
and  lo  Dr.  Ella  Webl)  and  others  for  many  vajualde  suggestions.  The  use  of  sonic 
ijf  tiie  anatomical  drawings  from  Cunningham's  Tc.d-Book  of  Anatomij  has  made 
it  possible  to  illustrate  Part  I.  of  this  book  in  a  manner  which  could  not  otherwise 
have  been  attempted,  and  for  this  permission  I  am  very  grateful.  T  am  also  much 
indebted  to  IVfessrs.  K.  Schall  &  Son  for  their  kind  loan  of  l)locks  to  illustrate 
('lia].tci'  XI.,  Part  II. 

LOUISA  L.  DESPAIU). 
7  l{lcu^f'l^■IJ  Hill, 

M<JNK.STO\VN, 

Co.  Dublin, 
S.i,(emhcr  1910. 


FOREWORD 


Massage  has  now  secured  its  position  as  a  recognised  therapeutic  measure,  useful 
alike  iu  medical  and  surgical  cases;  but  it  is  an  agent  ^tIucIi,  if  it  is  to  be  used 
to  advantage,  must  be  employed  with  knowledge  and  skill,  as  well  as  with  a 
perfect  attention  to  detail.  I  cordially  welcome  the  appearance  of  Miss  Despard's 
treatise. 

The  work  appears  to  me  to  be  not  a  superficial  Handbook,  but  a  complete 
treatise  going  thoroughly  into  the  requisite  anatomical  details,  as  well  as  describ- 
ing minutely  the  various  forms  of  massage ;  and  any  masseuse  engaged  in  the  daily 
work  of  her  calling  who  will  from  time  to  time  refer  to  Miss  Despard's  descrip- 
tions, and  to  the  admirably  selected  illustrations  in  the  text,  should  keep  fresh 
in  her  mind  a  knowledge  of  the  structures  which  lie  beneath  her  hand,  and 
should  in  consequence  deal  more  intelligently  with  the  part  on  which  she  is 
operating.  Still  more  valuable  are  the  physiological  explanations  of  the  func- 
tions of  the  body :  they  serve  to  explain  how  and  in  what  way  the  manipulations 
of  the  masseuse  prove  beneficial.  The  enumeration  of  the  various  medical  and 
surgical  ailments  in  which  massage  has  been  found  useful,  and  of  the  precautions 
to  be  adopted,  and  the  manner  in  which  it  is  to  be  applied  in  each  case,  is 
admirable,  and  really  leaves  nothing  to  be  desired  by  one  who  is  anxious  to 
thoroughly  master  the  subject,  and  to  practise  the  art  intelligently.  Massage 
cannot  be  learned  from  any  book,  however  admirable,  as  Miss  Despard  candidly 
avows ;  it  must  be  learned  from  a  good  teacher  by  practice  on  the  human  subject. 
More  than  this,  as  it  has  appeared  to  me,  there  are  only  a  certain  number  of  those 
who  adopt  it  as  a  profession  who  have  the  physical  and  the  mental  qualities 
necessary  for  its  successful  practice — the  tact,  the  judicious  firmness,  the  wise 
reticence,  the  sympathetic  disposition,  without  which  success  is  not  to  be  obtained ; 
but  as  far  as  any  detailed  description  of  the  science  and  art  of  massage  can  help, 
the  work  to  which  1  gladly  write  this  foreword  will  assuredly  do  so. 

JAMES    LITILE. 
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V  INTRODUCTION 

MASSAGE 

(From  the  Fieiich  masser,  "  to  kiu'ad  ") 

Massage  is  the  scientitic  manual  application  of  certain  movements,  such  as 
efftiurage,  drokiiKj,  petrissage,  kneadiny,  and  tapnfemenf,  to  the  human  lii.ijy,  l»y 
which  morbid  conditions  of  the  tissues  are  relieved. 

The  beneficial  results  of  such  manijjulations  were  well  known  to  the 
inhabitants  of  Kastern  countries,  ami  ancient  tlocuments  testify  to  the  fact  that 
massaifc  was  practised  by  them  many  years  before  the  birth  of  Christ.  We  read 
that  at  the  conimenceuient  of  the  Christian  era,  as  well  as  antecedmt  to  that 
time,  celebrated  (Jreek  and  lioman  physicians  jirescribed  the  treatment  for  their 
patients,  and  that  Plato  classified  the  movements  as  beint,'  either  active  or  passive. 
Massage  is  known  to  have  been  employed  on  the  Continent  for  some  centuries, 
but  its  practice  in  England  dates  only  from  the  beginning  of  1800.  The  present 
system  owes  much  to  Professors  I^ing,  Mezger  of  Amsterdam,  von  Mosengeil, 
Klein,  and  others.  Professor  Ling  was  a  native  of  Sweden.  He  lived  1 770-1. S;'9. 
and  it  was  he  who  elaborated  the  "Swedish  Medical  Cymnastic"  system  an«l 
introduced  it  in  Stockholm  in  the  year  181.'». 

The  following  writers  amongst  others  have  contributed  largely  to  our  scientific 
and  practical  knowledge  of  massage:  Weir  Mitchell,  Playfair,  Eccles,  Ostrom, 
Murell,  Stretch  Dowse,  Klein,  liennett,  Killogg,  and  (Jialiam  Dougla.s.  Their 
works  should  l)e  read  by  all  who  wish  to  extend  their  knowledge  of  the  subject. 

The  practice  of  mas.sage  should  l)e  undertaken  only  by  educated  persons  who 
both  by  nature  and  training  are  qualified  for  the  work.  The  natural  ([ualiticatious 
are  health;  soft,  dry,  well  covered  pliable  hands;  a  sympathetic  "touch"; 
trustworthiness,  refinement,  kindliness,  and  tact.  The  training  shouM  include 
thorough  instruction  in  tiie  following  subjects:  Elementary  Anatomy  antl 
Physiology,  Theory  of  Massage,  l*ractical  Massage,  Kemedial  Exercises,  and 
Bandaging.  A  valuable  adjunct  to  the  above  is  a  knowledge  of  the  c-are  and 
use  of  the  Galvanic  and  Faradic  ai)i)aratus,  as  electricity  is  freciuently  employed 
in  conjunction  with  massage. 

The  following  rules  should  be  ob.served  by  all  who  jtractiw  miis.sjige : — 

1.  No  case  should  be  undertaken  except  under  the  direction  or  at  h-ast  with 
the  consent  of  a  doctor. 

2.  Absolute  htyalty  and  obedience  to  the  doctor  in  charge  of  the  case  should 
be  observed,  and  also  strict  reticence  in  regard  to  the  patient's  name  and  private 
concerns. 

:'..  Freshness  and  neatness  in  person  and  dress  are  essential.  The  nails  shoulil 
be  carefully  trimmed  and  the  hands  kej.t  soft  and  smooth.  No  rings,  bracelets,  or 
supertluous  jewellery  of  any  kind  should  be  woiii  when  atlentling  a  case. 

4  Punctuality  in  arriving  at  the  patient's  house  at  the  appointed  tinie  should 
be  observed,  and  if  possible  the  masseuse  should  not  arrive  either  wet,  hot, 
or  tired. 

5.  The  hands  should  be  washed  immediately  l>efore  giving  maH.s;igp.  They 
should  also  be  washed  again  before  ajiplying  massage  t4»  the  head  or  face  after 
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2  INTKODUCTION 

other  parts  have  l>een  iiVan'ii»nlal-ti.l.     If  the  hands  are  cold  tliey  shoiihl  be  warmed 
before  toucljinij  tli^  jvitlent. 

G.  The  ihassi'ilse  shouK'-  enter  and  leave  the  room  quietly,  without  fuss  or 
hast^,  and  U'fore  ^'oinj;  away  shtiuUl  see  that  the  patient  is  eomfortable  and  all 
iuiHiediale  wants  supplied. 

Message  is  contra-indicat««l  in  the  cai-es  of  tumour,  abscesses,  aneurysms,  in 
the  early  stages  of  thrnndjdsis,  tubtMoular  joints,  diseases  of  the  skin,  acute 
inllannnatiiiii  of  the  kiihieys,  cxtn-mi'  fatty  degeneration  of  the  heart,  acute 
neuritis,  and  in  acute  constituti<»nal  dise;use. 


PART  I 


CHAPTER   I 
THE   STRUCTURES    OF   THE   RODY 

The  science  of  Anatomy  treats  of  the  structnre  and  relationsliip  of  the  (lifferent 
parts  of  the  hoily. 

The  science  of  Physiology  treats  of  the  fnnctions  of  tlie  (lifferent  parts  of 
the  hoily. 

Tiie  body  consists  of  both  fluids  and  solids. 

The  fluid  constituents  of  the  l)ody  are — Blood,  lymph,  chyle,  and  the  secretions 
of  various  glands.     Tliese  will  bo  described  in  later  chapters. 

The  solid  constituents  of  the  body  are  composed  of  cells,  which  possess  the 
powers  of  growth  and  of  reproduction,  and  intercellular  substance  in  varying 
pro}x)rtions. 

According  to  the  relative  amount  of  cells  and  intercellidar  substance,  these 
may  be  <livided  into  two  main  classes— (a)  The  connective  tissues  in  which  tfie 
intercellular  substance  predominates  over  the  cells ;  and  (i)  the  epithelial  tissues, 
wliich  consist  mainly  of  cells. 

Each  of  these  classes  may  be  subdivided  as  follows': — 


Ejnthdial  Ti^ncs. 

Skin. 

Mucous  membrane. 

Nerve  tissue. 

Glands 


Connective  Tissues. 

Areolar     tissue. 
Fibrous  „ 

Elastic 
Adipo.se         „ 
Lymph 
Muscular      „ 
Cartilage. 
Bone. 

Areolar  tissue  consists  of  interlacing  bundles  of  white  fibres  which  run  in 
wavy  bands  in  (^very  direction.  Jletwcen  these  are  sjtaces  or  areola'.  Tbere  are 
also  a  few  iibrcs  wliicli  run  a  straight  course;  tlieso  are  yellow  or  (dastic  fll>res. 
Scattered  thrf)Ughovit  are  cells  of  various  kinds.  This  tissue  is  f(»und  in  the 
deeper  layers  of  the  skin  and  mucous  membranes  and  between  the  muscles,  etc. 

Fibrous  tissue  is  almost  wholly  composed  of  bundles  of  white  fibres  running 
parallel  to  one  another,  and  between  these  bundles  are  cells.  It  forms  tendons, 
ligaments,  and  certain  membranes,  dura  mater,  fibrous  pericardium,  fjiscia*  of 
limbs,  etc. 

Elastic  tissue  is  composed  almost  entirely  of  yellow  or  elastic  fibres;  it  is  found 
in  the  walls  of  the  air  tubes,  uniting  the  cartilages  of  the  larynx  and  forming  part 
of  the  walls  of  the  blood  vessels,  sjtecially  the  arteries. 

Adipose  tissue  consists  of  cells  fiiled  with  fat,  collected  into  lobules  and 
supported  by  areolar  tissue  and  a  network  of  ca]»illary  vessels.  It  is  found  chieHy 
iu   the  subcutaneous   tissue,   forming   a   complete   envelope   for   the    body,   also 
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under  the  serous  raembrunes,  especially  the  peritoneum.     Yellow  marrow  is  largely 
composed  of  fat. 

Lymph  or  adenoid  tissue  consists  of  a  network  of  fine  fibres,  the  meshes  of 
which  are  filled  l.y  small  cells  calletl  lymph  corpuscles.  It  forms  the  lymph 
glands  and  the  adenoid  tissue  found  in  connection  with  the  alimentary  canal, 
also  the  spleen. 

MUSUULAli  TISSUE 

It  is  by  moans  of  muscles  that  all  movements  of  the  body  are  performed. 
Muscular  tissue  is  of  tw«i  kinds — 

(1)  Striated  or  vuluntary. 
(U)  Unstriated  or  involuntary. 

Every  volunt<iry  muscle  is  C()mi)osed  (A  bundles  of  fibres  called  fasciculi,  held 
together  by  a  connective  tissue  call«Ml  epimysium  ;  these  are  again  made  up  of  a 
number  of  Hbrill;«-  or  long-shaped  muscle  cells,  enclosed  in  a  delicate  sheath  called 
the  jterimvsiiim,  wliich  connects  the  sarcolemma  or  wall  of  the  muscle  cell  with  the 
epimysiiiin.  The  striated  appearance  of  voluntary  muscles  is  caused  by  micro- 
scopicjil  dark  lint-s  which  i»ass  transversely  across  the  muscle  cells.  Voluntary 
nniscles  are  those  wIkksc  actions  can  be  controlled  by  the  will,  and  of  these  the 
muscular  .system  of  the  skeleton  is  composed.  Every  muscle  is  enveloped  in  a 
membranous  sheath  called  fascia  or  aponeurosis,  which  in  some  cases  forms  the 
means  of  attachment  of  the  muscle  to  a  bone  or  to  another  muscle.  Most 
voluntary  muscles  are  attached  to  bones  by  means  of  tendons, 

liesides  the  muscles  lying  on  the  outside  of  the  skeleton,  the  muscles  of  the 
ear,  larynx,  tongue,  and  j»hurynx  and  the  upper  half  of  the  oesophagus  are  composed 
of  striped  muscular  filtres,  though  the  two  latter  are  not  under  voluntary  control. 

Involuntary  nniscles  are  made  uj)  of  bundles  of  cells  held  together  by 
fibrous  c(»nnective  tissue.  All  the  hollow  internal  organs  are  largely  composed 
of  unstriped  muscular  tissue. 

The  heart  is  composed  of  striated  though  involuntary  muscle  fibres,  which 
difl'er  from  those  composing  vohuitary  muscles  by  being  smaller  and  less  distinctly, 
striated. 

Muscles  are  plentifully  supplied  vvitli  nerves,  blood  and  lymph^vessels. 


CARTILAGE 

Cartilage  is  a  tough  flexible  substance,  having  neither  nerves  nor  blood  vessels, 
found  in  various  ]ia)ts  of  the  body,  but  in  adults  chiefly  in  the  joints. 
Cartilage  is  divided  into — 

(1)  Hyaline  cartilage. 

(2)  Fibrous  cartilage. 

(."'>)  Yellow  or  elastic  cartilage. 

( 1 )  Articular,  temporary,  and  costal  cartilage  all  come  under  the  head  of 
hyaline  cartilage.  Articular  cartilage  covers  the  joint  surfaces  of  bones,  enabling 
them  to  glide  smoothly  over  each  other,  while  l)eing  elastic  it  breaks  the  shock 
of  any  concussion.  Temi)orary  cartilage  is  that  of  which  the  skeleton  of  the 
fcetus  is  nuiinly  c<unposed,  so  called  because  it  is  afterwards  replaced  by  bone. 
Costal  cartilage  joins  the  ribs  to  the  sternum  and  to  one  another, 

(2)  Fibro-eartilag(!  consists  of  white  Mbrous  and  eartilagiiujus  tissue. 
Fibro-caitilages  are  arrang(ul  into  lliree  groups — 

iiiter;irtiewlar,  connecting,  and  circumferential.  Interarticular  fibro-cartilages 
are  flat  }»lates  of  caitilage  of  varying  forms.  They  lie  between  the  articular 
cartilage cov«u-ing  the  l)ones  <tf  the  mandibular,  stern<i-clavicular,  acromio-elavicular, 
wri.Hi  and  knee  joints. 

Connecting  fil)ro-caitilages  are  those  which  are  found  between  the  Ixxlies  of 
the  vertebra-  and  i>i  the  symi)hysis  ])ubis. 

Circumferential  carlilau'es  are  rings  of  cartilage  which  deepen  the  articulating 
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surfaces  of   some  joints,  tis  for   instance  the  cotyloid  cavity  of    the  hip  ami  the 
glenoid  cavity  of  the  shoulder. 

(o)  The  yellow  elastic  cartilages  are  those  which  form  the  cartilaginous  parts 
of  the  ear,  the  epiglottis,  and  the  cornicula  laryngis. 


BONE 

l>one  is  composed  of  two  kinds  of  tissue,  a  dense,  compact,  extremely  porous 
tissue  which  forms  the  exterior  part  of  the  l)ohe,  and  a  cancellous  tissue  which 
forms  the  internal  jtart  and  is  also  porous,  liones  are  plentifully  supplied  with 
blood  ves.sels,  lymphatics,  and  nerves,  which  traverse  the  hard  tissue  by  means 
of  openings  in  the  bones  called  Haversian  canals. 

l.ones  are  covered  by  a  fibrous  membrane  called  periosteum,  which  closely 
adheres  to  their  surface,  especially  at  their  extremities,  where  it  often  becomes 
incorporated  with  the  tendons  and  ligaments  attached  to  the  b(»ne.  It  is  formed 
of  two  layers — the  outer  which  consists  of  connective  tissue,  an<l  the  inner  con- 
sisting of  a  dense  network  of  fine  elastic  fibres  and  a  layer  of  cells  which  have 
the  power  of  forming  bone.  The  interior  cavities  of  the  l»onc  contain  a  substance 
called  marrow,  and  are  lined  with  the  medullary  membrane  or  internal  i)eriosteum, 
which  is  |ilentifully  supplied  with  blood  vessels  ;  the  yellow  marrow  found  in  the 
shafts  of  the  long  l)ones  contains  a  very  high  percentage  of  fat. 

IJcd  marrow  is  found  in  the  bones  of  the  cranium,  sternum,  ribs,  and  bodies  of 
the  vertel»ne,  also  in  the  cancellous  tissue  at  the  ends  of  the  long  bones.  It  con- 
tains more  blood  than  the  yellow  marrow  and  very  little  fat. 

Bone  is  a  tissue  with  considerable  elasticity. 


OSSIFICATION  AND  GROWTH  OF  BONES 

Most  of  the  bones  of  the  body  are  developed  from  cartilage,  but  those  of  the 
cranial  vault  aiul  some  of  the  other  bones  are  developed  from  membrane.  If  a 
lung  Itone  is  taken  as  an  exam|)le,  we  tind  that  up  to  about  the  second  month 
of  intra-uterinc  life  it  is  represented  by  a  mass  of  cartilage  having  more  or  less 
the  shape  of  the  adult  bone;  about  this  time  amass  of  osseous  material  api)ears 
in  the  centre  of  the  shaft,  this  is  called  the  primary  centre  of  ossification  ;  this 
gradually  spreads  till  the  greater  part  of  the  cartilage  is  converted  int<»  bone. 
At  a  later  period  (with  only  one  excei>tion,  after  birth)  secondary  centres,  as 
they  are  called,  appear  in  the  ends  of  the  bone  which  are  still  cartilaginous.  The 
portion  of  the  bone  formed  from  the  i)rimary  centre  is  called  the  diaphysis,  and 
that  from  the  secondary  centre  the  epiphysis.  The  epiphysis  renuiins  separated 
from  the  diajihysis  by  a  plate  of  cartilage  called  the  ei)iphyseal  cartilage  until 
growth  is  complete,  the  date  varying  in  dillerent  bones  from  abotit  the  seventeenth 
to  the  twenty-fifth  year. 

Bone  grows  in  length  by  the  conversion  of  the  epiphyseal  cartilage  Hrst  into 
calcified  cartilage  and  then  into  true  bone,  and  in  girth  by  the  laying  down  of 
new  bone  by  the  periosteum.  In  each  case  the  actual  agents  in  this  bone  formation 
are  cells  called  osteoblasts.  The  medullary  ciivity  and  caneelhuis  spaces  are  formed 
by  the  action  of  cells  called  osteoclasts,  which  have  the  power  of  alisorbing  the  l)one. 

In  the  case  of  the  short  bones  the  process  is  the  same  as  that  in  the  long 
bones,  except  that  there  are  usually  no  e|»ii)hyseal  centres,  and  the  primary 
centre  frequently  does  not  a])pear  till  after  birth. 

In  "  membiane  bones  "  ossification  proceeils  directly  in  the  membiane  without 
the  intermediate  formation  of  cartilage  or  of  calcified  material.  The  bones  forn)- 
ing  the  cranial  vault  and  the  mandilde  (o.T.  ^  inferior  maxilla)  and  clavicle  are  of 
this  kind. 

'  Tlirougliout  tlii.s  li()()l<  til.'  iioiii.iiclatuii'  iignc.i  ii|i<)ii  liy  tli»'  Uasl.'  Iiitcnialinii.il  ('..ininission  in 
1895  has  hccu  used.  Tliis  has  ii..\v  lucii  iifioptcif  in  all  or  ii.arly  all  Kii;;li.sli  standanl  \v..ik>  <iii  Anatomy. 
Where  these  terms  ililler  markedly  from  those  formerly  in  general  use  tlie  latter  are  i>laccd  in  brackets 
preceded  by  the  letters  o.T.  which  designate  Old  Term. 
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EriTHELIUM  AND  ENDOTHELIUM 

EpiLlielimn  consists  uf  one  or  more  layers  of  cells  called  ei»illielial  cells,  which 
cover  the  ouLside  surface  of  the  skin  (where  it  is  called  the  epidermis).  It  also 
lines  the  whole  len^'th  ..f  the  alimentiuy  canal  and  the  respiratory  system, 
and  all  ducts  and  glands  connected  with  these,  as  well  as  the  geuito-urinary 
organs. 

End(.theliuni  is  closely  related  t<»  epithelium,  and  dillers  from  the  latter  only 
in  its  ori'^in  and  in  the  fact  that  it  lines  all  the  closed  cavities  of  the  body  and  the 
blood  and  lymph  vessels.  It  consists  of  a  shigle  layer  of  Hat  cells  fitted  edge 
to  edge. 

Neither  ciiithelium  nor  endothelium  contain  blood  vessels,  but  are  nourished 
by  those  of  the  surrounding  tissues.  Their  chief  uses  are  to  protect,  to  secrete,  to 
lubricate,  and  lo  regulate  temperature. 

The  cells  vary  very  much  in  shape  and  size  according  to  their  various 
functions. 

THE  SKIN 

The  functions  of  the  skin  are — 

(a)  I'rotection  of  underlying  tissue. 

(b)  Sensation. 

(c)  Excretion. 

(d)  Ahsorjttion. 

(e)  Ivcgulation  of  tiic  temperature  of  the  body. 

Skin  consists  of  the  epidermis  or  cuticle  and  the  dermis  or  true  skin. 

7'/tc  Einihrmis  is  composed  of  epithelial  cells.  Its  use  is  to  protect  the  surface 
of  the  true  skin  and  the  nerves  and  blood  vessels  which  it  contains.  It  also  serves 
Ui  regulate  temperature  by  limiting  the  evaporation  of  the  moisture  of  the  body. 
It  is  non-vascular  and  has  no  nerves. 

The  Dermis  or  true  skin  is  composed  of  fibro-areolar  tissue,  and  is  plentifully 
supplied  with  blood  vessels,  nerves,  and  lymph  vessels.  In  it  are  found  the  sweat 
glands,  hair  follicles,  and  sebaceous  glands,  rrojecting  from  the  surface  of  the 
dermis  are  a  nmuber  of  eminences  called  papilhe.  These  papilla-  are  highly 
sensitive,  each  Ijcing  suppliiid  with  at  least  one  nerve  libre,  and  many  of  them,  in 
the  more  sensitive  parts  of  the  body,  as  the  lips  and  palms  of  the  hands,  containing 
tactile  or  touch  corpuscles,  which  are  the  special  end  organs  of  some  of  the  sensory 
nerves. 

Scbcurous  Glands  consist  of  ducts  connected  with  clusters  of  small  sacs; 
they  secrete  an  oily  matter  which  serves  to  lubricate  tlie  roots  of  the 
hair. 

SiidoriparoiiH  or  Siceat  d'hoids  arc  found  in  almost  all  jiarts  of  the  skin, 
and  in  large  numbers  in  the  palm  of  the  hand.  They  consist  of  a  coiled-up 
tube,  and  are  connected  with  the  surface  of  the  skin  by  a  spiral  duct.  Uy  means 
of  these  glands  large  (piantities  of  waste  watery  matter  is  secreted  and  cjirricd 
away  from  the  tissues.  These  glands  vary  in  size,  being  largest  in  the  groin  and 
in  the  axilla-. 

The  Jlairs  which  grow  on  almost  every  part  of  the  surface  of  the  body 
and  the  nails  found  on  the  fingers  and  toes  are  devehjpments  of  the 
epidermis. 

/fair  Follicles  are  the  depressions  in  the  skin  wliic-h  contain  the  roots  of  the 
hairs;  these  dei)ressions  may  be  either  oblitpie  or  curved,  which  accounts  for  the 
stmight  or  curly  hairs  of  the  individual.  Attached  to  each  hair  follicle  are 
invobinUiry  mu.s(-idar  lilues,  which  on  contraction  cau.se  the  hair  to  stand  on  end; 
the  hair  follicles  then  i»(-come  ]»rominent,  causing  a  roughness  of  the  skin  known 
by  the  ]»opular  term  of  goose-skin.  The  dilTeieut  colours  of  the  various  rat-es  and 
the  dill'erent  (-olour  of  the  hair  of  individuals  are  caused  by  the  presence  of  pigment 
or  colouring  matter  in  the  layers  of  the  skin. 
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MUCOUS   MEMIJKANE 

]\riic(»u.s  moinhrane  consists  of  one  or  nidiu  hiycis  ol"  cpilliclial  cells,  ;in»l  tliu 
areolar  tissue,  which  supjiorts  it,  contains  glands  in  adililion  to  hlooil  vessels; 
these  Inlands  secrete  a  lluid  called  mucus,  for  lubricating  i)urposes.  The  whole  of 
tlie  alimentary  canal  is  lined  by  mucous  membrane. 


NERVE  TISSUE 

Nerve  tissue  consists  of  nerve  cells  and  nerve  fibres  cndiedded  in  a  network  of 
suj»|torting  tissue  called  neuroglia,  itself  composed  of  cells  and  librils.  The  brain 
and  spinal  medulla  consist  of  this  tissue,  from  the  cells  of  which  nerve  (ibres  originate 
and  convey  impulses  to  and  from  all  ])arts  of  the  body.  A  complete  description 
of  the  structure  of  the  nerve  centres  and  of  the  nerves  emanating  from  them  will 
be  found  in  the  chapter  on  the  nervous  system. 


SECKETING  GLANDS 

Glands  are  organs,  consisting  of  epitlielial  cells,  which  take  n\>  or  elaborate 
from  the  blood  certain  elements  either  to  be  exi)elled  from  the  body  or  for  further 
nse  in  the  system.  Some  glands,  such  as  the  liver  and  the  salivary  glands,  have 
ducts  by  means  of  which  their  secretions  are  conveyed;  others,  such  as  the  spleen, 
thyroid,  and  lymph  glands,  pour  their  secretions  into  the  blood  and  lymph  ves.sels 
piissing  through  their  substance  and  are  known  as  "ductless"  glands. 

A  serous  membrane  consists  of  a  single  layer  of  Hat  endothelial  cells  in  the 
form  of  a  closed  sac,  on  a  groundwork  of  connective  tissue,  containing  blood 
vessels,  out  of  wliich  a  secretion  is  obtained.  The  peritoneum  which  invests  the 
abdominal  viscera,  and  the  pericardium  which  surrounds  the  heart,  are  composed 
of  serous  membrane. 

Synovial  membrane  is  a  delicate  structure  composed  of  connective  tissue 
supplied  by  vessels  and  nerves,  and  lined  by  a  layer  of  endothelial  cells — in  fact,  it 
is  a  modified  serous  niend»rane.  It  resembles  a  tul)e  in  form,  the  open  ends  of 
which  are  attached  to  the  edges  of  the  articular  surfaces  of  the  lioncs.  It  lines 
the  capsules  of  all  diarthrodial  joints,  and  is  found  in  a  rudinu-ntaiy  form  in 
amphiarthrodial  joints.  It  secretes  a  lluid  wdled  synovia,  which,  Ity  lubricating 
the  joiut,  prevents  friction  in  it  during  movement. 


CHAPTER   II 
WASTE   AND    REPAIR   OF   THE   TISSUES 

The  tissues  of  the  body  are  coiniwsed  of  twelve  or  possibly  thirteen  elementary 
siibsUmeos  which  enter  into  combination  with  each  otiier,  forming  what  are  known 
a.s  fheniical  conijMiiinds.  These  elements  are  both  solid  and  gaseous.  The  most 
imjtorlant  are  oxygen,  nitrogen,  hydrogen,  and  carbon;  the  three  former, 
Ixjsides  conddning  with  (tthers  to  form  chemical  compounds,  exist  separately  as 
gases. 

An  internal  burning  or  combustion  takes  place  contirnially  in  the  l)ody. 
Oxygen  is  mainly  for  combustion,  and  condjines  with  the  carl»on  of  the  food,  or 
burns  it,  in  the  same  way  that  coal  is  burnt  in  a  fire,  with  the  production  of  heat 
and  energy.  During  this  process  of  cond)ustion  carbonic  acid  gas  is  formed;  this 
is  a  waste  and  ]M»ist»nous  substance,  and  is  ('\])elled  from  the  Ixxly  by  meajis  of  the 
lungs  and  skin.  Jrydro<^cn  is  combined  with  oxygen  to  form  water,  which  is  got 
rid  of  by  the  skin  and  kidneys,  and,  in  the  form  of  va[>our,  by  the  lungs. 

Urea  is  another  ]»ro(iu('t  of  chemical  action.  It  consists  of  oxygen,  hydrogen, 
nilruLicn,  and  carbon,  and  is  the  main  vehicle  for  the  excretion  of  nitrogen  from  the 
body,  l»oing  removed  from  the  blood  by  the  kidneys. 

'J'he  temperature  of  the  body,  which  varies  normally  within  slight  limits,  is 
tiiken  as  08°'4  F.  This  heat,  which  under  general  circumstances  is  considerably 
above  that  of  the  surrounding  air,  is  caused  and  nuiintained  by  chemical  action 
and  movement  constantly  taking  i)lace  in  the  body ;  in  other  words,  hugely  by 
oxidation  or  conduistion.  The  tissues  of  the  body  are  therefore  constantly  being 
used  up  in  this  process  and  must  be  replaced  l)y  food,  while  the  waste  products,  in 
the  form  of  caibonic  aciil  gas,  urea,  and  water,  are  eliminated  from  the  system  by 
the  skin,  lungs,  and  kidm-ys. 

The  tissues  are  repaired  and  built  up  and  vital  energy  is  supplied  by  means  of 
food. 

The  i)roximate  constituents  of  the  food  may  be  dividcil  into  three  main  classes 
— jtrolciih,  fala,  aiitl  rarhtliydrah'R. 

I'roteids  contain  carbon,  hy(hogen,  oxygen,  and  nitrogen.  Fats  and  carbo- 
hydrates contain  the  same  elements  without  nitrogen,  and  (liller  from  one  another 
in  the  fact  that  in  the  carbohydrates  the  hydrogen  and  oxygen  are  in  the  pro- 
portion to  form  water,  so  that  carlion  is  the  oidy  element  which  requires  to  be 
(•xidised,  whereas  in  the  fats  there  is  not  suMicient  oxygen  to  cond»ine  with 
the  hydr(»g('n  to  fi»jni  water.  More  oxygen  is  rccpiired  to  burn  up  a  fat  than  a 
(•arb(»hydratc.  ami  the  u.se  of  the  former  as  food  will  therefore  produce  more  heat 
III  the  budy  than  the  use  (tf  the  latter. 

rrotcid,  as  thi'  oidy  iood  which  c(»iitains  nitrogen,  is  the  most  important;  it  can 
to  a  large  extent  replace  the  other  two  kinds  of  food  and  form  fat  in  the  body,  but 
they,  though  interchangeable,  cannot  ie|»lace  it. 

'I'hus  proteid  forms  the  main  portion  of  the  living  tissue  of  the  body,  and  it  is 
in  the  condiu.-tion  and  breaking  down  of  it  that  urea  is  produced. 

it  is  obtainable  from  both  the  animal  and  the  vegetable  part  of  our  diet,  that, 
however,  from  the  animal  being  more  easily  absorbed. 


WASTE  AM)  KEl'AlK  OF    THE  TISSUES  0 

The  cliief  uitiogeuous  foods  are — 

ITvOTEIDS 

Albumin — Extracted  from  meat  ami  wl)ite  of  egg. 
Casein  „  cheese. 

Lcgumeu  „  peas  and  beans. 

Gluten  „  cereals. 

The  other  two  classes  of  food,  fats  and  carbohydrates,  are  to  a  large  extent 
burnt  up  at  once  to  juoduce  heat  and  energy  without  ever  entering  into  the 
formation  of  tiie  living  tissues. 

The  chief  of  these  non-nitrogenous  foods  are — 

CARBOHYDRATES 

Starch  and  sugar. 

Cellulose    found    in    green    vegetables   (is  not  digestildc    in  human 
intestine,  but  is  in  herbivora). 


FATS 

Olein  (tluid).  I  Stearin  (solid). 

Palmitin.  | 

In  addition  to  these  tliree  proximate  principles,  water  and  salts  f(»rm  a 
necessiiry  i)art  of  our  food,  the  most  important  of  tiie  salts  l»eing  sodium  chloride 
(common  salt),  Ciilcium  carbomite.  and  calcium  phosphate.  The  latter  two  salts 
are  the  chief  constituents  of  the  bones  and  teeth.  These  minerals  exist  in  both 
animal  and  vegetable  food,  and  in  addition  common  salt  and  water  are  taken  into 
the  system  separately. 


CHAPTER   III 
THE   SKELETON 

TllK    skeleton    is    tlie    lioiiy    fiaiiiewuik   of    the   body    ui)oii  wliicli    all 
tissuL'S  aif  liuilt  n\t,  and  it  proLects  the  organs  within  it.     It  consists  of- 

Tlic  spine  or  vertebral  colunm,  containing  in  the  adult     . 

(,'raniuin    ....... 

Face  ....... 

Os  hyoides,  sternum  and  ribs         .... 

Upper  extremities  ..... 

Lower  extremities.  ..... 

Ossicles  of  the  ear  ..... 

^0  ^' 

•Sesamoid  bones  are  small  bones  which  arc  often  developed  in 
tendons,  especially  in  the  regions  of  the  fingers  and  toes. 
The  ]>atell;e  are  the  largest  examples  of  this  kind  of  bone,  and 
are  the  only  ones  included  in  the  above  list. 

There  are  four  kinds  of  bone — long,  short,  Hat,  and  irregular. 

Long  Bones  ov  the  Ludv  .       Those  forming  the  limbs. 
Shout  Bones  (Those    forming     the     carpus     and 

'     (     tarsus. 


the 

softer 

20 

bones. 

8 

,, 

14 

26 

[[ 

04 

,, 

62 

Flat  Bones 


lUUEGULAU    . 


I  The  occipital,  parietal,  frontal,  nasal, 
;      lacrimal,  vomer,  ! 


scapula,  OS  coxie 
(o.t.  innominate),  sternum,  and 
patella. 
The  vertebric,  sacrum,  coccyx,  tem- 
poral, sphenoid,  ethmoid,  zygoma 
(o.t.  malar),  maxilla  (o.t.  superior 
maxillary),  mandible  (o.t.  inferior 
maxillary  ),palate,conch;e  in  fcriores 
(O.T.  inferior  turbinate),  and  hyoid. 

Long  biiMcs  consist  of  a  sliafL  with  two  expanded  extremities.  The  shaft  is 
bolj.iw  and  contains  soft  eellular  marrow.  Bound  this  hollow,  called  the  medullary 
canal,  the  bone  tissue  is  loose,  but  becomes  hard  and  compact  as  it  readies  the 
cireumfeience  of  the  shaft.  The  extremities  are  composed  of  cancellous  tissue,  in 
the  interspaces  of  which  marrow  is  found. 

Short  bones  are  conqtosed  of  cancellous  tissue  with  a  thin  confining  layer  of 
comjiact  tissue. 

Flat  bones  consist  of  a  layer  of  soft  cancellous  tissue,  called  the  diploe,  placed 
between  two  conij»act  layers  of  o.sseous  tissue. 

Irregular  bones  consist  of  cancellous  tissue  enclosed  in  a  compact  hard  layer 
of  bone. 

The  Vertebral  Column  is  composed  of  tbirty-tbrce  bones,  called  vertebra". 
They  take  their  names  fmm  the  regions  in  which  they  are  found.  There  are  seven 
in  the  cervical  region,  twelve  in  the  thoracic,  live  in  the  lumbar,  five  in  the  sacral, 
ant!  fitur  in  the  coccygeal  (Fig.  1). 
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Tlie  cervical,  tlioracic,  and  liuuhar  vertel int'  are  called  true  veiLebne,  Ijecause 
they  are  always  separate  from  each  other.  Tiie  verteltra'  in  the  sacral  and 
coccygeal  regions  are  called  fa/sc,  as,  in  the  adult,  they  are  fused  together,  forininf 
in  each  region  one  bone. 


DESCKIPTIOX   OF   VKirrKl'.lLE 

Each   vertebra   consists  of  an    anterior    part   or 
hodi/  and  a  posterior-i)art  or  arch. 


Transverse 

•)ro<-»'S9 


Spinous  proress 


Facet  for  tuben-U 
of  ril 


Superior  articular  process- 


Koot  of  the  vertebral  arcl 
Ueiui-facet  for  lieuU  of  ril)—] 


Fig.  2.— Fifth  Thoracic  Vkutkui;a  a.s  viewed  fkum 
Above. 

"i'he  arch  is  formed  of  tivo  roots  (<j.t.  2)alic/e), 
two  lamimv,  four  articular  j/roccsscs,  two  transverse 
and  one  spinous  process. 

■^     The  arches  form  a  cylinder  behind  for  the  pro- 
tection of  the  spinal  mednlla. 


Superior 


Uoot  of  llie 


articular  process      vertebral  anh 


Facet  for  tube 


Transverse  process 


Penii-fnrc-t  for 
head  of  rib 


Spinous  process 


l"io.  :i.  -  Fifth  Thoracic  Vektebra  as  viewkk  from 
THE  liiGHT  Side. 


The  roots  of  the  vertebral  arches  project   back- 
wards   from    the   npper   part   of    the   bodv   of   the 
Fk:.  1. -Vertebral  Coeumv,     vertebra.     The   grooves   on    their  upper  an.l    lower 
FROM  THE  Left  Side.  surface  are  called   intervertebral   ijrooves  or   notches. 

When  the  vertebra-  are  placed,  one  alxivc  the  other,  these  grooves  form  spaces 
which  are  bounded  in  front  by  the  bodies  f)f  the  vertebne  anil  the  intervertebral 
discs  and  behind  by  the  articular  processes.     Tluese  spaces  communicate  with  the 
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verte>>ral  canal  and  are  for  the  passage  of  the  spinal  vessels  and  nerves.     They 
are  caWed  fommiiia  intcrvcrtchralia. 

The  lamina  are  the  two  broad  plates  of  bone  which  complete  the  vertebral 
arch  behind. 


1.  BifitI  K|iiiic.' 

2.  I.ainina. 

3.  InkTior  articiiLir 

process. 

4.  S(i|ii-rior  articular 

process. 


L-KTH   ("KKVir.M.  VkiiTKHKA,    FROM    .A.ROVK   AND   FROM   THE 

Kir;nT  Sum;. 

articular 


5.  Root    of    the    vertcliral 

arcli. 
0.  Posterior  tulx-rcle. 

7.  Transverse  process. 

8.  .interior  lulierclc. 

0.  Forauicii  transvcrsariuui 


.SuiRTior 

process. 
Superior  notch. 
Foramen  transvers- 

ariuni. 
Anterior  tubercle. 


5.  Groove  for  nerve. 

6.  Posterior  tubercle. 

7.  Inferior  notch. 

8.  Inferior  articular 

l>roces8. 

9.  Spinous  process. 


Flo.  5, 


1.  Pofiterior  arch. 

2.  TranH\or.sc  pro<'e»s. 

3.  Tulicrrlc  (or  transverse  litja- 

nicnt. 
i.  Anterior  .nrrh. 
6.  Anterior  tulnrcle. 


FROM  AnovK. 


0.  Surface  for  articulation  with 
the  dens. 

7.  Superior  articular  jirocess. 

8.  Foramen  for  vertebral  artery. 
II.  (iroove  for  vertebral  artery. 

10.  Posterior  tubercle. 


The  articular  2yrocesscs 
serve  to  articulate  the 
diircrent  vertebra' ;  they 
spring  from  the  junction 
of  the  roots  of  tlic  verte- 
bral arch  and  the  laminic. 

The  transvei'sc  and 
spinous  proccs^s  serve  as 
levers  for  thp4ttachment 
of  muscles  (Figs.  2  and 
o).  The  transverse  pro- 
cesses project  laterally  on 
each  side  from  the  arch 
at  the  junction  of  the 
root  of  the  arch  and  llie 
lamina.  The  sjtinous  pro- 
cesses ])rojcct  backwaids 
in  the  median  plane  from 
the  ])oint  where  the  two 
lamina'  are  joined. 

Tadsof  fibro-cartilage, 
called  inter ccrtchral  discs, 
are  found  between  the 
boilies  of  the  vertebrae. 


('H.\i;.\(TKl:iSTICS   OF   TIIK    DlKFFb'KNT    VKIITKHKA. 

Cervical  Vertebrae. -The  bodies  are  smaller  than  in  other  re-ions  of  the 
spine.  1  h.'.v  ill.'  yMu.m  ,„  |„nn  and  wider  in  their  transverse  diameter  than  from 
i.afk  to  Iront.  I  he  s,>prnnr  surface  is  concave  from  si.le  to  side,  the  inferior 
s»r/ace  18  concave  from  ba.-k  to  front.  The  vertebral  for  a  7nen  is  larger  tlmn  in 
other  parts  of  the  spine  and  is  semilunar  in  shape.  The  tremsvcrse  proecsses  are 
pi.'rce.l  by  t  he /om,/,.,t  transrersariinn  for  li.e  transmission  of  the  vertebral  artery 
ana  vein.      Ihe  spinous  processes  are  short  and  bifurcated. 
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The  articular  processes  are  Hat  uiul  ol>li([ue;  the  uppei'  pair  look  liatkvvaids 
and  upwards,  the  lower  downwards  and  ftawards  (Kig.  4). 

Peculiar  Cervical  Vertebrae  are — The  /ir.-it,  or  at/as,  which  consists  of 
two  lateral  masses  and  an  anterior  and  posterior  arch.  It  has  no  hody.  It  is  th<! 
vertebra  upon  which  the  head  rests, — lienee  its  name  ( Kig.  5).  The  lateral  masses 
supi>ort  two  pairs  of  articular  ]»roeesses.  The  superior  pair  have  oval  facets  for 
iirti<nlation  with  the  condyles  (»f  the  occipital  bone.  The  inferior  pair  are  circular 
and  are  for  articulation  with  the  epistropheus  (o.T.  ;ixis). 

The  tranmrrse  jn-ocenfies  arise  by  two  roots  from  the  lateral  part  of  tlie 
lateral  masses.  A  tuhrele  (tuhereiiliun  poster  tits)  ]»rojects  backwards  fioni  the 
posterior  arch  in  the  middle  line;  it  represents  the  spinous  process.  On  the 
medial  side  of  each  lateral  mass  is  a  tubercle  for  the  atUu-hment  of  the  trans- 
verse ligament,  which  passes  across  the  space  between  the  lateral  ma.s.ses  ami 
retains  the  dens  of  the  epistropheus  in  position.  There  is  a  circvdar  facet  on  the 
posterior  surface  of  the  anterior  arch  for  articulation  with  the  dens. 

The  sceotul,  or  epistfophetis  (o.T.  a,vis),  has  a  prominent  process,  called  the  d'ns 
or  tooth  (o.T.  odontoid  process),  which  is  the  pivot  upon  which  the  head  rotates.  It 
rises  from  the  upper  i>art  of  the  body  uf  the  vertebra.     It  presents  on  its  anterior 


Groove  for  Iraiis- 
Dens        verso  ligament 


Articular 

surface  for. 

anterior  ar<-h 

of  alia!) 


IF^/   T  ^ 

It             ^l^ 

Fora:ii.  ]i  i..i-^^       ^ 

Foramen 
for  verte-            1 
hral  arterv  Transverse 
process 

^  Inferior  articular 
process 

vertcljral 
artery 
Inferior  articular 
process 

Fig.  6.— Epi><TRoruEUs,  from  the  Left  Side. 


Spine 

Fig.  7.— Epi.sTnopiiKi's  from  I'.ki 

AND   .\ltoVE. 


surface  a  facet  which  articulates  with  that  on  the  posterior  surface  of  the  anterior  arch 
of  the  atlas.  On  its  posterior  surface  there  is  a  groove  for  the  transverse  ligament 
to  })ass  over.  The  superior  ])air  of  articular  proces.ses  are  nearly  horizontal  and  rest 
on  the  junction  of  the  body  and  the  r<Mjts  of  the  vertebral  arch  (Figs.  G  and  7). 

The  seventh  cervical,  or  vertebra  ]>ro  mine  its,  has  a  very  long  spinous  process 
which  is  not  bitid.  The  foramen  transversariuin  is  sometimes  absent  on  one  side 
or  the  other. 

Thoracic  Vertebrae. — The  bodies  of  the  thoracic  or  dorsal  vertebra'  are 
described  as  being  (diaracteristically  heart-sha]>ed,  though  in  the  u])per  and  lower 
dorsal  regions  tliey  approach  the  c^uvical  ami  lumbar  vertebne  in  shain'.  They 
are  thicker  behind  than  in  front,  and  are  marke<l  on  each  side  near  the  root  of  the 
vertebral  arch  by  two  costal  demi-facet.s.  The  ribs  an;  attacln'd  to  tlu^  twelve 
thoracic  vertebra'.  The  traiisirrse  p7'0€esses  present  clubbed  extremities  lor 
articulation  with  the  tul)ercles  of  the  ribs.  The  sjnnoiis  processes  are  long,  slope 
downwards,  and  overlap  one  another.  TIk;  articular  processes  are  flat  and  vertical, 
the  upper  i)air  looking  almost  directly  backwards,  the  lower  pair  forwards.  The 
peculiar  thoracic  vertebra-  are  the  first,  ninth,  tenth,  eleventh,  and  twelfth  (  Kig.  8). 

The  first  thoracic  vertebra  has,  on  each  ."^ide  of  the  body,  an  entire  costal  facet 
for  the  head  f.f  the  first,  and  a  demi-facet  for  the  hea.l  of  the  second  rib. 

I'he  ninth  thuracic  has  usually  no  demi-facet  below. 
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The  tnith  dm-.^al  luus 


oiitiit^  costal  facet  above,  on  each  sitle,- 
below. 


-no  denii-facet 


Fig.  8.— First,  Ninth,  Tkntii,  Ki.kvkvth,  and  Twim.ktii 

'I'llMItACIC   VKliTiI!|;.K,  KHOM   TIIK   I, KIT  SiMi;. 


1.  Inf<rior  nrtiiiilar   process   with 

oilt'liiriieil  far-ct. 

2.  Siiiifli-  facet  (or  head  of  Iwelflli 

rih;    no  facet  on   traiiMverse 
procesn. 
8.  Sin;:le  fa<  ft  for  head  of  olcveni  h 
rih;    no  facet  on   tratiKverHe 

4.  Single  or  denii-facet  for  head  of 
U-nth  rih. 

6.  <)c<T.Mional  deini. facet  for  head 

of  tenth  ril>. 
fl.  Duini  facet   for    hemi    of    ninth 
rih. 

7.  Keini  facet  for  head  of  second 

rih. 


H.  Siii'.'le   facet    for    head    of    first 

rih. 
1).  Facet  on  transverse  process  for 

tiilierosity  of  first  rili. 

10.  Facet   on  transverse  jirocess   for 

liil»erosity  of  ninth  rih. 

11.  Facet  on   transverse   process  for 

tnherosity  of  tontli  rih,  in 
thi«  parti<!ular  instance  well 
marked. 

H.  Snperior\  Tnhercles  Afaniniillary. 

I.  Inferior    j-    ''""''■     '  Accessory, 
I   siKinding  |  Transverse 

K.  K\lern.il  j         to         ^    <>'  1 h:ir. 


In  cases  which  sometimes 
occur,  where  the  ninth  dorsal 
v(*rtebra  has  a  demi-facet 
below,  the  tenth  is  found  to 
have  only  a  demi-facet  on 
each  side  above. 

The  eleventh  thoracic  is 
larger  than  tiie  other  dorsal 
vcrtcbne,  more  like  those  in 
the  lumbar  region.  The  tritn^- 
ver.'^c  ])rpresscs  are  very  short 
and  have  no  articular  facets 
for  the  tubercles  of  the  ribs. 
The  spinous  2^f'0cess  is  short 
and  almost  horizontal. 

The  twelfth  differs  from 
the  eleventh  by  the  inferior 
articular  i)rocesses  being  con- 
vex and  turned  outwards  like 
those  in  the  lumbar  region. 

Lumbar  Vertebrae.— 
Those  are  the  largest  segments 
of  the  vertebral  column.  The 
J'odies  are  thicker  in  front  than 
behind.  Their  spifwus  pro- 
cesses are  horizontal  and  shorter 
than  those  of  the  dorsal  verte- 
bra'. The  articular  2)roeesses 
are  curved  and  vertical,  the 
upper  pair  are  concave  and 
look  inwards,  the  lower  pair 
are  convex  and  look  outwards. 
'V\\G  fifth  lumhar  vertebra  differs 
from  the  others  by  the  larger 
size  of  its  transverse  processes, 
by  the  greater  thickness  of  its 
body  in  front,  by  the  smaller 
size  of  its  spinous  process,  and 
by  the  fact  that  the  lower  pair 
of  articular  processes  are  as 
widely  separated  as  the  upper 
(Figs.  0  and  10). 

The  Sacrum  and  the 
Coccyx  are  regarded  as  bones 
of  the  pelvis  rather  than  of  the 
spine. 

The  Sacrum  is  a 
triangular  bone,  ])laced  very 
(tblicpiely.  It  consists  of  five 
(mo(li(ied)  vertebras  fused  to- 
gether. It  has  four  surfaces, 
anterior,  jtosteiior  and  two 
lateral;  a  base  and  an  apex. 
The  anterior  surface  is 
concave  from  above  down- 
wards. There  are  four  ridges 
which  appear  on  the  central 
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part  of  the  bono.  These  indicate  the  lines  of  fusion  of  the  vertcOua'.  There  aie 
our  jiairs  of  foramina,  called  foramina  mwralia  antcriara,  for  the  transniissiuji 
>f  the  sacral  nerves.  Lateral  to  the  fnianiina  on  each  side  is  a  lalrral  viann. 
rhis  gives  attachment  to  the  piril'urmis  nuihclu  between  and  lateral  to  the  lii-st, 

Spine 


Inferior  articular  process 

Maniniillary  process 

Accessory  process 


Root  of  the  vertebral  arch 


r.ans\crse  process 


Siiporinr  articular  proce<<.«: 


Fio.  0.— Tuirn  T.rMRAn  Yr:RTKi!rA,  from  AnovK. 


■econd,  third,  and  fourth  foramina;  also  to  the  coccygeus  muscle  helow  and  on 
,he  lateral  side  of  the  fourtii  foramen. 

The  posterior  surface  is  convex  from  above  downwards  and  narrower  than  the 
interior  surface. 

In  the  median  plane  is  a  crest — crista  sacralis  media — upon  which  are  f.nir 


Superior  articular  process 


Maniiiiillary  process 

Transverse  process 


Inferior  articular  process 

Fio.  in.^Tiiinn  LrMiiAi:  Via:TKi'.nA,  ffiom  tiii.  I.fft  Sidk. 

ubercles  representing  the  spines  of  the  ui>])er  four  s]iini»us  jirocesses.  On  either 
ide  of  the  crest  is  a  groove  called  tht^  saeral  (/roorr,  which  givj's  attachiiirtit  to 
he  sacro-spinalis,  multilidus  spina-,  and  latissimu.s  dorsi  muscles,  'i'lic  fusinn  of 
ho  articular  )trocesses  (»f  the  sacral  vertei)i;c  gives  ri.'^e  to  a  .series  of  tul>ercle.s. 
-'hey  form  indistinct  ridges  on  the  bone,  called  crista  sacralis  articulares,  and  are 
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found  lateral  to  the  sacral  grooves.  The  spinous  process  of  the  fifth  sacral 
vertebra  is  al.sent  and  the  laniina-  tlo  not  meet  behind,  thus  making  a  gap  in  the 
posterior  wall  of  the  sacral  canal  (hialiis  sacralis).  The  tubercles  which  corre- 
spond to  the  inferi«jr  articular  processes  of  the  fifth  sacral  vertebra  are  directed 
downwards  in  the  form  of  ])rocesses  known  as  cornua  sacralia.  These  are  con- 
nected to  the  cornua  of  the  coccyx.  Lateral  to  the  eristic  sacralis  articulares  are 
the  fominina  sdcraiia  posteriora—iouv  pairs— for  the  passage  of  the  posterior  rami 
of  the  sacral  nerves.  Literal  to  the  third  and  fourth  foramina  and  on  the  edge 
of  the  bone  attacinnent  is  given  to  tiio  gluteus  maximus. 

The  latinil  aurfaee  is  bntad  above,  and  becomes  thinner  below.  The  upper 
part  articulati's  with  the  ilium  and  is  auricular  in  shape.  It  is  known  as  the 
facies  auricularis.     Leliind  it  the  bone  is  rough  and  has  three  depressions  for  the 


Transverse  jirocess  of  first  sacral  vertebra 


Anterior  sacral  foramen 


Inferior  lateral  angle 


Groove  for  fifth  sacral  nerve 


Fin.   11.— Thk  Sac;rum  (Anterior  View). 


attiichinent  of  the  posterior  sacro-iliae  ligament.  The  lower  part  of  the  lateral 
surface  gives  attachment  to  the  sacro-tuberous  (o.T.  great  sacro-sciatic)  and  sacro- 
spinous  (o.T.  small  sacro-sciatic)  ligaments ;  also  to  a  few  fibres  of  the  gluteus 
maximus  jwsteriorly  and  to  the  coccygeus  anteriolly, 

'J'he  base  of  the  sacrum  is  Itroatl.  In  the  ctuitre  and  front  is  the  body,  the 
upper  surface  of  which  articulates  with  the  under  surface  of  the  last  lumbar 
vertebra  by  nu-aiis  of  an  iiitervertelual  disc,  lleliind  the  body  is  the  sacral  canal, 
triangular  in  form.     On  eitlier  side  is  a  fan-sha]tetl  surface  called  the  ala  sacralis. 

i  The  (fjir.r  or  lower  end  of  the  sacrum  i)reseiits  an  oval  facet  for  articulation 
with  the  euccyx  (Figs.  11  and  1'2). 

The  Coccyx,  so  ealletl  fr(»m  its  likeness  to  a  cuckoo's  beak,  consists  of  four, 
and  oeeasiuii.illy  live  or  three,  segments  of  bone,  separate  from  each  other  in  early 
life,  and  tending  t(j  become!  fused  in  later  life.  It  has  two  surfaces,  two  borders,  a 
l)ase,  and  an  apex.  The  anteriur  surface  is  concave  and  is  marked  by  three  grooves 
which  lie  transversely  and  which  represent  the  lines  of  junction  of  the  coccygeal 
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Bciiiciits.  The  2}Osterior  surface  is  convex  and  gives  attacliineut  to  the  ghiteiis 
uixinius.  The  lateral  borders  are  narrow  and  give  rise  to  the  eoccygei  and 
jvatores  ani  nmscles  and  to  the  sacro-tuherous  and  sacro-spinous  ligaments, 
'he  base  articulates  with  the  sacrum.  Posteriorly  are  two  proces.scs,  tiie  cornua 
)cei/(jea,  which  extend  upwards  and  unite  with  the  cornua  of  the  sacrum.  The 
pe'x  gives  attachment  to  the  sphincter  ani  muscle. 

The  vertebral  canal,  formed  hy  the  arches  of  tiie  vertelira*,  contains  the  spinal 
udnlla.  It  is  largest  in  the  cervical  and  iiunbar  rjiigions.  In  the  adult  the  spinal 
ledulla  occupies  about  two-thirds  of  the  canal,  terminating  in  a  slendi-r  lilamcnt 
f  gri-y  substance.     In  a  child  the  medulla  extends  lower  down  the  canal. 


Guperior  aperture  of 
sacral  cuiial 


Superior  articular  process 


Articular, 
surface 

Articular 
process' 


Spir 


IS  proces 


Transverse  process- 
osterior  sacral  foramen 


Inferior  lateral  angle. 


Inferior  aperture  of  sacral  canal 
Groove  for  fifth  sacral  ncr\  c 


Fig.   12.— Thk  Sacrum  (Posterior  View). 

Tlie  vertebral  i/roove  lies  on  either  side  of  the  spinous  processes,  and  in  these 
grooves  are  the  deep  muscles  of  the  back,  which  su])})ort  the  vertebral  colunni. 
/iewed  laterally,  the  vertebral  column  is  seen  to  be  curved  forwards  in  the 
'crvical  and  lumbar  regions,  backwards  in  the  dorsal  and  sacral.  'J'he  two  last  are 
■ailed  primaiy  curves,  as  they  exist  in  ftctal  life  ;  the  two  lirst  seenndary.as  they  only 
uake  their  appearance  when  the  child  begins  to  sit  u})  and  walk.  There  is  often  a 
light  lateral  curvature  in  the  doisal  region  of  the  spine,  with  the  convexity 
tsually  to  the  right.  The  vertebral  column  sujiports  the  head  and  trunk,  aflbrds 
rotection  to  the  spinal  medulla,  and  ltIncs  allacbment  to  muscles. 


'JIIK  SKULL 

The  skull  eoiisists  of  twenty-two  bones— eight  of  which  form  the  cianium  or 
rain  case — namely,  occipital,  two  parietal,  frontal,  tw(»  temporal,  sphenoid,  and 
thruoid.     The  face  is  composed  of  the  remaining  fourteen  bones— namely,  two 
2 
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maxillii'  (o.T.  superior  maxilhiry),  two  nasal,  two  zygomatic  (o.T.  malar),  two 
lacrimali  (o.T.  lachrymal),  two  ossa  palatine,  two  conclue  iuferiores  (o.T.  mfcrior 
turbiual),  vomer,  and  mandible  (O.T.  inferior  maxillary). 

CIIANIAL   liOXES 

The  Occipital  Bone 

The  Occipital  Bone  is  situated  at  the  back  and  liase  of  tlie  slaill.  It  is 
l)ierced  l)y  the  foramen  nucjninn,  a  large,  oval-shaped  opening  through  which  pass 
the  lower  part  of  the  medulla  oblongata,  the  spinal  part  of  the  accessory  nerves 
(O.T.  spinal  accessory),  the  vertebral  arteries,  and  the  vessels  of  the  meninges  of  the 
upper  part  of  the  spinal  medulla.  It  consists  of  four  parts,  namely,  the  squama 
occipitalis  (the  tal)ular  part),  the  two  lateral  or  condylic  parts,  and  the  basilar 
process. 

The  Squama  Occipitalis  is  curved  from  side  to  side  and  from  above  down- 
wards, the  outer  surface  being  convex.  It  lies  behind  the  foramen  magnum. 
Near  the  middle  of  the  external  surface  is  a  prominence  ( proUiherantia  occipitalis 
exirrna)  which  gives  attachment  to  the  ligamentum  nuchae.  From  either  side  of 
this  prominence  two  curved  lines  extend  outwards,  called  linea  nuchw  siqn-cina  [ 
and  linra  niichcc  svperior.  The  former  gives  attachment  to  the  epicranial 
aponeurosis,  the  latter  to  the  origin  of  the  trapezius  and  epicranius  (o.T.  occipito- 
irontalis)  nniscles  and  the  insertion  of  the  sterno-mastoid  and  splenius  capitis 
nniscles.  The  linca  tiuchcv  suprcma  and  snjjcrior  divide  the  external  surface  of 
the  squama  into  an  upjier  and  lower  portion  called  respectively  jVa»»m  occijnlale 
and  phnuun  michalc.  The  uuchale  plane  is  divided  into  two  lateral  halves  by  the 
linca  nucha-  mediana  (o.T.  external  occipital  crest)  which  extends  in  the  median 
line  from  the  protubcrantia  occii)italis  externa  to  the  posterior  border  of  the 
foramen  magnum.  About  the  middle  of  the  nuchal  plane  and  crossing  it  trans- 
versely is  the  linca  nucJuc  inferior.  Above  this  line  attachment  is  given  to  the 
semispinalis  capitis  (O.T.  complexus)  and  obliquus  superior.  On  and  below  it  are 
attached  the  rectus  capitis  posterior  major  and  minor. 

The  internal  surface  of  the  squama  is  concave  and  is  divided  into  four  fossa^  by 
vertical  and  horizontal  ridges  and  grooves.  Near  the  centre  is  an  elevation  called 
the  2frotuherardia  occipitalis  interna.  A  ridge  extending  between  it  and  the 
foramen  magnum,  called  the  crista  occipitalis  interna,  gives  attachment  to  the 
falx  cerebelli,  a  process  of  dura  mater  which  divides  the  two  hemispheres  of  the 
cereiif'llum. 

The  lateral  or  condylic  parts  of  the  occipital  bone  lie  on  either  side  of  the 
foramen  inagnuni.  On  their  inferior  surface  are  the  condyles  which  articulate 
with  the  atlas.  These  are  oval  in  form  and  convex  from  back  to  front.  The 
anterior  condylic  fossa  lies  in  front  of  and  lateral  to  the  condyle.  (Opening  into 
this  is  the  anterior  condylic  foramen  which  transmits  the  hypoglossal  nerve.  The 
jwstei'ior  condylic  fossa  lies  behind  the  condyle,  and  the  posterior  condylic  foramen 
ojxjns  iuto  it.  The  edge  of  the  foramen  magnum  behind  the  condyle  is  frequently 
grooved  for  the  vertel)ral  artery. 

Exlcniling  out  from  the  posterior  ])art  of  each  condyle  is  [he  j'liguhxr  j^^'oecss.- 
Its  undci-  surface  is  ruugh  and  gives  attachment  to  the  rectus  capitis  lateralis. 

The  basilar  part  of  the  occipital  bone  extends  forwards  anil  upwards  from  the 
furami'ii  magnum.  On  its  upper  surface  is  a  wide,  shallow  groove  on  which  lies  the 
medulla  oblongata.  Its  lower  sm-face  gives  attachment  to  the  longus  capitis  (o.T. 
rectus  capitis  anticus  major)  and  rectus  capitis  anterior  (o.T.  rectus  capitis  anticus 
minor).  It  articulates  in  front  with  the  body  of  the  sphenoid.  The  occipital  bone 
articulates  above  and  in  front  with  the  parietal  bones,  in  front  and  below  with  the 
sphenoid ;  on  each  side  with  the  tem})oral  bones,  antl  with  the  atlas  through  the 
medium  of  its  comlylcs. 

The  Parietal  Bones 

The  Parietal  Bones  are  two  in  number  and  form  the  sides  and  roof  of  the 
skull.     They  articulate  in  front  with  the  frontal  below  with  the  temporals  and 
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splienoid,  behind  with  the  occipital,  and  above  with  each  other.  Tlie  external 
surface  is  convex  from  back  to  front  and  from  above  downwards.  Near  its  centre 
is  an  eminence  called  the  tuber  j)arictalc.  which  indicates  the  ]jlace  where  ossifica- 
tion commenced.  Urossin;^  the  middle  of  the  bone  and  lyint^  more  or  less  parallel 
with  its  lower  border  are  two  cnrved  lines,  called  the  linca  temporal^  saprrior  and 
linca  temporalis  inferior.  The  former  gives  attachment  to  tlie  temporal  fasi-ia,  the 
latter  defines  tlie  npper  limit  of  the  origin  of  the  temporal  muscle.  Below  tiie.se 
lines  the  bone  forms  part  of  the  jdaniim  tonporale  {temporal  fossa)  and  gives 
attachment  to  the  origin  of  the  temporal  muscle. 

The  Frontal  Bone 

The  Frontal  Bone  consists  of  an  anterior  part  which  corresponds  with  the 
region  of  the  forehead ;  an  orbital  part  forming  the  roof  of  the  orbits  ;  and  a 
nasal  part  forming  part  of  the  roof  of  the  nasal  fo.ssai. 

The  frontal  part  extends  upwards  from  the  orbital  arches.  Its  external  surface 
is  convex.  About  1^  inch  above  the  supraorbital  margins  and  on  either  side  of 
tiie  median  line  are  the  tuhcra  frontalia  (o.T.  frontal  eminences),  which  indicate 
where  ossification  commenced.  Below  these  are  the  arcus  supcreiliarcs  (o.T. 
superciliary  ridges).  On  either  side  of  the  median  line  and  forming  the  lower 
margin  of  the  frontal  part  of  the  bone  are  the  marrjincs  supraorhitalcs.  These 
margins  terminate  laterally  in  the  lateral  awjular  2^^'ocess  and  medially  in  the 
medial  angular  process.  Near  the  medial  third  of  each  margin  is  the  notch,  or 
foramen  supraorhitalis  (o.T.  supraorlital  notch),  through  which  pass  the  supra- 
orbital nerve  and  artery. 

A  ridge  (linea  temporalis)  extends  upwards  from  the  lateral  angular  process 
and  arciies  backwards  across  the  lateral  aspect  of  the  bone.  Tiiis  divides  the 
temporal  from  the  anterior  or  frontal  part  of  the  bone. 

The  orbital  part  consists  of  two  curved  plates  of  triangular  shape  which  form 
tlie  vaults  of  the  orbits.  Their  medial  edges  are '  separated  by  the  incisura 
tthmoidalis  (o.T.  ethmoid  notch),  which  is  occupied  by  the  ethmoid. 

In  front  of  the  incisura  ethmoidalis  is  the  nasal  notch,  from  which  a  process 
continues  downwards  and  forwards  and  terminates  in  the  sjiina  nascdis.  This  lies 
between  and  articulates  with  the  ethmoid  and  nasal  bones. 

The  orbital  margin  and  the  lateral  angular  process  form  a  hollow,  fossa 
llandula:  lacrimcdis,  for  tlie  lacrimal  gland. 

The  frontal  bone  articulates  witJi  the  parietal  bones,  the  sphenoid,  the  zygo- 
natic  bones,  the  nasal  bones,  the  maxilhu,  the  lacrimal  bones,  and  the  ethmoid. 

The  Temporal  Bones 

The  Temporal  Bones  lie  at  the  sides  and  base  of  the  skull.  P^ich  bone 
onsists  of  three  i>arls  :  the  squamous,  the  tympanic,  and  the  petro-mastoid  iJortion.s. 

The  squamous  part  is  a  thin  plate  of  bone  placed  vertically.  Its  external 
urface  is  smooth  ami  convex  and  enters  into  the  formation  of  the  temporal  f(Ks.sii, 
giving  attachment  to  the  temporal  muscle.  From  the  lower  and  front  part  of  the 
)onc  an  arched  process,  the  zj/r/omatic,  projects  forwards  and  articulates  with  the 
miomatic  process  of  the  zygomatic  bone  (o.T.  malar  lione);  the  lower  margin  aiul 
nner  surface  of  this  gives  attachment  to  the  masseter  muscle.  I'osteriorly  the 
ipper  and  lower  edges  of  the  i)rocess  divide  and  constitute  respectively  the 
osterior  and  anterior  roots  which  connect  it  with  the  squamous  portion  of  the 
)one.  On  tiie  inferior  surface  of  the  anterior  root  is  a  process,  the  articular 
ubercle,  and  behind  this  is  the  mandibular  fossa  (o.T.  i/lcnoid).  There  is  a 
ounded  tubercle  at  the  point  where  the  two  roots  diverge  from  each  (»ther,  which 
ives  attachment  to  the  libres  of  the  external  lateral  ligament  of  the  lemporo- 
aandibular  joint. 

'The  inner  surface  of  the  .squamous  portion  is  marked  by  depressions  which 
orrespond  to  the  convolutions  of  the  tempoial  lobe  of  the  brain,  also  by  grooves 
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The  tympanic  part  of  the  temporal  bone  consists  of  a  curved  plate  and  forms 
the  anteri(jr  part  of  the  ]n»slerior  and  lower  wall  of  the  external  acoustic  meatus. 

The  petro-mastoid  part  of  the  temporal  bone  consists  of  the  mastoid  jyrocess 
and  the  j/r/ruus  jior/io/i.  The  mastoid  process  lies  behind  the  external  acoustic 
meatus.  Its  external  surface  and  lower  border  give  attachment  to  the  sterno- 
mastoid,  splenius  capitis,  and  lon^i.ssimus  capitis  (o.T.  trachelo-mastoid)  muscles. 
On  its  inner  side  is  a  well-marked  groove  for  tlie  attachment  of  the  posterior  belly 
of  the  digastric  nni.sclo.  Medial  to  this  tliere  is  a  shallow  groove  for  the  occipital 
artery. 

77ic  2)eh'ous  part  of  the  petro-mastoid  is  pyramidal  in  form.  It  is  united  to 
the  internal  surfaces  of  the  squamous  and  tympanic  parts  of  the  bone  by  its  base. 
its  apex  is  directed  medially,  forwards,  and  a  little  upwards.  It  has  three  surfaces: 
superior  or  anterior,  posterior,  and  inferior ;  and  three  borders,  namely,  anterior, 
superior,  and  posterior.  The  anterior  surface  is  marked  by  impressions  for  the 
convolutions  of  the  inferior  surface  of  the  temporal  lobes  of  the  brain.  Near  the 
apex  is  the  termination  of  the  carotid  canal,  and  above  this  is  a  depression  for  the 
semilunar  ganglion  on  the  sensory  root  of  the  trigeminal  cerebral  nerve.  Near 
the  middle  of  the  l)one  is  the  cmincntia  arciiata,  which  indicates  the  position  of 
the  superior  semicircular  duct  of  the  internal  ear. 

The  posterior  surface  of  the  petrous  part  is  marked  near  its  centre  by  a  large 
opening,  the  internal  acoustic  meatus,  which  transmits  the  acoustic  and  facial 
nerves.  The  inferior  surface  is  marked  by  the  styloid  inocess,  which  projects 
downwards,  forwards,  and  medially,  and  which  gives  attachment  to  the  stylo-glossus, 
stylo-hyoideus,  and  stylo-pharyngeus  nniscles,  also  to  the  stylo-hyoid  and  stylo- 
mandibular ligaments.  Between  the  styloid  and  mastoid  processes  is  the  stylo- 
mastoid foramen  for  the  passage  of  the  facial  nerve.  Close  to  the  apex  is  the 
inferior  opening  of  the  carotid  canal.  The  jugular  fossa,  which  lodges  the  internal 
jugular  veiu,  lies  medial  to  the  styloid  process  and  behind  the  orifice  of  the  carotid 
canal. 

The  petrous  part  contains  the  organs  of  hearing  and  is  remarkable  for  its  hard- 
ness and  density. 

The  temporal  bones  articulate  with  the  occipital  and  parietal  bones,  the 
sphenoid,  the  zygomatic  bones,  and  with  the  mandible^through  the  medium  of  a 
movable  joint. 

The  Sphenoid  Bone 

The  Sphenoid  is  a  wing-shaped  bone  which  articulates  with  all  tlic  other 
bones  of  the  cranium.  It  lies  at  the  anterior  part  of  the  base  of  the  skull.  It 
consists  of  a  body,  the  two  great  wings,  the  two  lesser  wings,  and  the  pterygoid 
processes. 

The  body  is  hollow  and  somewhat  cuboid  in  shape. 

I'/te  anterior  surface  is  marked  by  a  crest,  the  sphenoidal  crest,  which  lies  in 
the  median  line  and  is  continuous  with  the  ethmoidal  spine  above  and  the  rostrum 
below.     This  crest  articulates  in  front  with  the  perpendicular  plate  of  the  ethmoid. 

On  the  inferior  surface  is  the  rostrum,  a  triangular  spine  wliicli  articulates 
witli  the  vr)mer. 

The  lateral  surfaces  of  the  body  are  united  to  the  great  wings  and  also  partly  to 
the  roots  of  the  pterygoid  processes.  Above  the  attachment  to  the  great  wings  is 
u  curved  groove,  the  carotid  groove,  in  which  lies  the  internal  carotid  artery. 

On  the  superior  surface  of  the  body,  in  front,  is  the  ethmoidal  sjnnc,  a  pointed 
process  which  articulates  with  the  cribriform  i)late  of  the  ethmoiii.  Behind  tliis  is 
a  smooth  clevati(jn  behind  which  lies  the  optic  groove,  wiiicli  passes  laterally  on 
either  side  to  become  continuous  with  the  ojjtic  foramen.  More  posteriorly  is  the 
olirary  eminence,  and  Ixshind  this  the  bone  is  liollowed  out  in  the  shape  of  a 
Turkish  saddle,  called  the  sella  turcica  or  hypo/)hyseal  fossa,  as  it  contains  the 
hypophysis  {o:r.  pituitary  body).  This  hollow  is  boundetl  behind  by  a  liigh  ridge 
called  the  dorsum  selhr,  and  tlie  posterior  surface  of  this  slopes  down  to  the 
liasiiar  ])niti(.ii  of  thu  occi[)ital  bone. 

The  great  wings  are  curved  processes  of  bone  which  extend  laterally,  upwards, 
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and  backwards  from  the  l)ody  of  the  bone.  The  jwRfrrior  pari  of  each  extends 
backwards  and  laterally,  ending  in  a  pointed  process,  tlie  amfular  sjiine  (o.t. 
.y)/irjioi(h(l  spine),  which  is  directed  downwards  and  which  gives  attachment  to  the 
medial  lateral  ligament  of  the  temporo-mamhljular  joint. 

T/ic  superior  or  cerebral  surface  is  concave.  It  is  pierced  by  three  foramina, 
namely,  the  foramen  spinosum  near  the  angular  spine,  which  transmits  the  middle 
meningeal  artery  and  a  recurrent  branch  from  the  mandibular  division  of  the 
trigeminal  nerve;  anterior  and  slightly  medial  to  this  is  the  foramen  ovale,  whicli 
transmits  the  motor  root  and  tlie  mandi])ular  division  of  the  trigeminal  nerve ; 
while  near  the  front  of  the  great  wing  is  the  foramen  rotundum  for  the  passage  of 
the  maxillary  division  of  the  trigeminal  nerve. 

The  lateral  surfaee  is  divided  into  two  parts  by  a  well-defined  ridge,  the 
infratemporal  crest.  The  upper  portion  enters  into  the  formation  of  the  temporal 
fossa  anil  atlbrds  an  extensive  attachment  to  tlie  fibres  of  the  temporal  muscle.  The 
lower  portion,  fades  infratemporalis,  enters  into  the  formation  of  tiie  zygomatic 
fossa  and  atlbrds  attachment  for  the  upper  head  of  the  external  pterygoid  muscle. 
Tiie  anterior  surfaee  of  the  great  wing  forms  the  posterior  part  of  the  lateral  wall 
of  the  orbit.  It  is  bounded  medially  by  a  ridge  which  separates  it  from  the  superior 
orbital  fissure. 

The  small  wings  are  two  plates  of  bone,  triangular  in  form,  which  extend 
forwards  and  laterally  from  the  upper  part  and  front  of  the  body  on  each  side. 
They  are  connected  to  the  body  by  two  roots,  enclosed  lietwcen  which  are  the  optic 
foramina  for  the  passage  of  the  optic  nerves  and  ophtlialmic  arteries. 

The  superior  surface  is  smooth  and  enters  into  the  formation  of  the  anterior 
cranial  fossa. 

The  inferior  surface  forms  the  posterior  part  of  the  upper  wall  of  tiie  orbit  and 
the  upper  boundary  of  the  superior  orbital  fissure. 

The  anterior  border  is  serrated  and  articulates  with  the  frontal  bone. 

The  superior  orbital  fissure  affords  communication  between  the  cranium  and  the 
orbit.  It  separates  the  great  from  the  small  wing,  and  trrnsmits  the  oculomotor, 
trochlear,  and  abducent  nerves  and  the  three  branches  of  the  ophthalmic  division 
of  the  trigeminal  nerve. 

The  pterygoid  processes  project  downwards  on  each  side  from  the  points  of 
junction  between  the  l)ody  and  the  great  wings.  Each  process  consists  of  two  plates, 
lateral  and  medial.  These  are  joined  together  anteriorly,  but  diverge  posteriorly, 
enclosing  between  tliem  the  pteryrjoid  fossa.  The  lateral  plate  gives  attachment 
laterally  to  tlie  external  pterygoid  muscle  and  medially  to  the  internal  pterygoid 
muscle. 

The  Ethmoid  Bone 

The  Ethmoid  Bone  lies  in  front  of  the  sphenoid  and  between  the  orbital 
plates  of  the  frontal.  It  enters  into  the  formation  of  the  anterior  part  of  the  cranial 
fossa,  the  walls  of  the  orbit  and  of  the  nasal  fossne.  It  is  composed  of  very  light 
osseous  tissue,  and  consists  of  a  horizontal  plate,  a  vertical  plate,  and  two  lateral 


The  horizontal  plate,  or  lamina  cribrosa  (o.t.  cribriform),  is  lodged  in  the  space 
between  the  orbital  j.lates  of  the  fr(mtal  bone.  It  connects  the  lateral  masses  and 
the  vertical  plate.  From  the  middle  of  this  plate  a  process  called  the  crista  (/alii 
projects  upwards  and  attached  to  it  is  the  falx  cerebri;  on  either  side  of  the  crista 
galli  are  two  grooves  for  the  olfactory  lobes  of  the  brain. 

Numerous  foramina  are  found  in  this  part  of  the  bone  for  the  passage  of  the 
olfactory  nerves. 

The  vertical  plate,  or  lamina  perpendicularis,  forms  the  upper  part  of  the 
nasal  septum.    Itf^tends  downwards  Iroiu  the  inferior  surface  of  the  lamina  cribrosa. 

The  lateral  masses  consist  of  thin  bono  cnclo.sing  a  number  of  air  cells.  They 
are  bounded  laterally  by  the  orl^ilal  plate,  which  enters  into  the  formation  of  the 
medial  wall  of  the  orbits  and  medially  by  part  of  the  na.sal  fos.sa. 

The  ethmoid  articulates  with  tlie  sphenoid,  frontal,  nasal,  maxilla-,  lacrimals, 
inferior  conchal  bones  (o.t.  inferior  turbinate),  palatine  bones,  and  the  vomer. 
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THE    liOXES   OF   THE   FACE  (14) 

The  Maxillae  (O.T.  Superior  Maxillae) 

The  Maxillae,  two  in  mnnliei-,  miiLc  lo  fi)nn  the  upper  jaw.     They  enter  into 
the  fijiuKiliiju  ul'  the  rouf  of  the  mouth,  the  Uoor  of  the  orbits,  and  the  sides  and 


Fig.  13.— riioxiAi,  .\si'K(  T  (u-  Skull. 


1.  .Mfntal  prntiihcMtice. 

14.  (»rl-llal  foramina. 

20. 

Left  nasal  bone. 

2.  Hofly  of  mandil.lf. 

15.  Temporal  ridtre. 

27. 

Zygoma. 

3.  Kaiiiiis  of  iiiandililc. 

IC.  Sui>raorbiUl  notch. 

2!S. 

Inferior  orbital  fissure. 

4.  Anterior  nasal  spine. 

17.  Glabella. 

2!t. 

Zygomatic  arch. 

fi.  Canine  fowia. 

18.  Krontal  eminence. 

30. 

Anterior   nasal   aperture,   displaying 

6.  Infrnorl)ital  ranal. 

19.  Superciliary  ridge. 

n.nsal    septum    and    inferior    and 

7.  Zygomatic  foramen. 

20.  Parietal  bone. 

middle  conch;e. 

8.  OrbiUI  surface  of  maxilla. 

21.  Frontonasal  suture. 

31. 

Mastoid  process. 

9.  Temporal  fossa. 

22.  Pterion. 

32. 

Incisor  fossa. 

10.  I.amina  pap.vracca  of  ethmoid. 

2.3.  Great  wing  of  sphenoid. 

33. 

Angle  of  jaw. 

11.  Superior  orWlal  nssure. 

24.  Orbital  surface  of  great  wing 

3f       34. 

Mental  foramen. 

12.  I^kcrimal  l>onc  and  groove. 

sphenoid. 

35. 

Symphysis. 

13.  Optic  foramen. 

25.  Squanjous  part  of  temporal. 
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floor  of  the  nasal  fossa?.  Each  consists  of  a  body,  liollowed  out  and  foiniinfj  a  larj^e 
air  cavity,  called  the  maxillary  sinus,  and  four  ]»rocessos — zyt^mniatic,  frontal, 
alvenhir,  and  palatal. 

The  body  lias  four  surfaces — an  aulcro-latcral  or  facial,  a  postcro-laleral  or 
zygomatic,  a  suporo-lateral  or  orbital,  and  a  medial  or  nasal. 

On  the  antcro-latcral  or  J'acial  surface,  ^nsl  Itelow  the  infraorbital  margin,  is  the 


/ 


Fig. 

14.— L.VTERAL  Aspect  of  Skui.l. 

1.  Mental  foramen. 

12.  Lanibdoid  suture. 

22    Stephanion. 

2.  Body  of  lower  jaw. 

13.  Occipital  bone. 

23.  Frontal  »K)ne. 

3.  M.-ixilla. 

14.  Lambda. 

24.  Pterion. 

4.  Ramus  of  lower  jaw. 

15.  Obclion  placed  between  the  two 

2.'>.  Tcmiwral  fossa. 

5.  Zysroniatic  arch. 

parietal  foramina. 

26.  Great  wing  of  sphenoid. 

C.  Styloid  process. 

16.  Parietal  bone. 

27.  Zygoma. 

7.  External  acoustic  meatus. 

17.  Lower  temporal  ridge. 

28.  Zygomatic  foramen. 

8    .Mastoid  process. 

18.  Upper  temporal  ridge. 

29.  lacrimal  Iwne. 

9.  AsKrion. 

19.  S(iuan\ous  part  of  temporal  bone. 

30.   Nasal  Inme. 

.0.  SujHTior  curved  line  of  occipital  bone. 

20.  Bregma. 

31.  Infraorbital  .-anal. 

1.  External  oi'cipital  protuberance. 

21.  Coronal  suture. 

32.  Anterior  nasal  aiK-rture. 

infraorh'Ual  foramen,  which  gives  passage  to  the  infiaorl)ilal  nerve  and  artery. 
Below  and  lateral  to  this  is  a  depression,  the  canine  foam.  Medial  to  this  and  on 
I  lower  level  is  the  incisive  or  myrtiform  fossa.  On  the  lower  aspect  of  the  facial 
uirface  are  a  series  of  eminences,  corresponding  to  the  roots  of  the  teeth. 

TJie  supero-laternl  or  orbital  surface  forms  part  of  the  floor  of  the  orbit.  It  is 
narked  posteriorly  by  tlie  infraorbital  groove.  This  terminates  in  the  infraorbital 
anal,  which  traverses  the  substance  of  the  bone  and  opens  below  the  margin  of  the 
)rbit. 
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The  internal  or  nasal  surface  is  niaiked  l)y  an  opening  into  the  maxillary  sinus. 
In  front  of  the  sinus  is  tlie  lacrimal  (jrouve  atid  anterior  to  this  is  the  conchal  crest 
or  inferior  turhinated  crest,  for  articulation  with  the  inferior  conehal  (o.t.  inferior 
turbinate)  bone. 

The  zygomatic  or  malar  process  lies  on  the  antero-latoral  side  of  the  body. 
Its  uiij-cr  siiir.icc  is  rnii-jh  .in.l  ai  liculates  with  the  /ygomatic  bone  (o.T.  malar). 

The  frontal  or  nasal  process  exti-nds  upwards,  medially,  and  backwards  from 
the  ui)pt'r  and  fmnt  part  ni  (he  body.     It  forms  the  side  of  the  nose. 

The  alveolar  process  projects  from  the  under  surface  of  the  body  of  the  bone. 
It  is  curved  and,  with  its  fellow  of  the  opposite  side,  forms  the  alveolar  arch,  in 
which  the  roois  of  the  teeth  of  the  upper  jaw  are  embedded,  and  its  posterior 
extrennty  udvcs  attaclunent  to  the  buccinator  muscle. 

The  palatine  process  lies  horizontally,  projecting  medially  from  the  internal 
surface  of  the  bone.  Its  superior  surface,  with  that  of  its  fellow,  forms  the  iioor  of 
the  na.sal  fo.ssu'.  Its  inferior  surface  forms  part  of  the  liard  palate  of  the  corrc- 
spontling  side.  The  posterior  border  of  this  process  articulates  with  the  horizontal 
plate  of  the  palate  bone. 

The  Zygomatic  Bones  (O.T.  Malar) 

The  Zygomatic  Bone  of  each  side  is  a  quadrangular  bone.  It  forms  the 
prominent  jiarl  of  tin;  cheek  and  is  often  called  the  cheek  bone  for  this  reason. 
It  is  situated  on  the  lateral  side  of  the  orbital  cavity,  of  which  it  forms  the  lateral 
border  and  Hoor.  Infeiiorly  it  is  united  to  the  maxilla.  Posteriorly  it  helps  to 
form  the  zyrjomatic  arch  (Figs.  13  and  14). 

The  Nasal  Bones 

The  Nasal  Bones,  two  in  nundier,  and  of  (juadrangular  form,  are  placed  in 
the  space  between  the  frontal  processes  of  the  maxilhe.  Together  they  form  the 
bridge  of  the  nose.  They  articulate  above  with  the  nasal  notch  of  the  frontal  bone 
and  laterally  with  the  frontal  process  of  the  maxilla  on  each  side. 

The  Lacrimal  Bones 

The  Lacrimal  Bones,  two  in  nundier,  are  small,  thin,  and  fragile.  They 
enter  into  tlie  formation  of  the  medial  orbital  wall.  They  have  two  surfaces.  On 
tlie  lateral  or  orbital  surface  is  the  iwderior  lacrimal  crest,  which  lies  vertically. 
The  lacrimal  groove,  for  the  lacrimal  sac,  lies  in  front  of  this  crest. 

The  Inferior  Conchal  Bones  (O.T.  Inferior  Turbinated) 

The  Inferior  Conchal  Bones  are  two  in  number.  They  lie  horizontally 
along  the  lower  part  of  the  Literal  wall  of  the  nasal  fossa.  They  each  consist  of  a 
l)late  of  si»ongy  bone  of  shell-like  form.  They  have  two  curved  borders  and  two 
surfaces,  medial  and  lateral.  The  'medial  surface  is  convex  and  forms  the  Hoor 
of  the  middle  meatus,  a  nasal  passage  situated  below  and  to  the  lateral  side  of 
the  middle  conchal  bone.  The  lateral  surface  is  concave  and  forms  part  of  the 
iid'erior  meatus,  a  nasal  passage  between  the  inferior  conchal  bone  and  the  tioor 
of  the  nasal  fussa. 

The  Vomer  Bone 

The  Vomer  Bone  is  quadrilateral  in  sha])e.    It  lies  in  the  hinder  part  of  the  '^ 
nasal  septum.     It  has  four  borders  and  two  surfaces.    The  inferior  border  articulates 
with  the  nasal  crest  of  the  maxilhe  and  palatine  Ijones. 

The  Palatine  Bones 

The  Palatine  Bones,  two  in  number,  are  of  irregular  shape.     They  enteri 
into  the  formaiioii  df  tlic  Hcjor  and  lateral  wall  of  the  nose,  the  posterior  part  of  the] 
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hard  palate  nnd  the  orbit.  Each  consists  of  a  hori:contal  and  vortical  jtlato  united 
so  as  to  form  a  bone  resembling  the  letter  L.  The  anterinr  border  of  the  hori- 
zontal plate  articulates  with  the  posterior  edj^e  t)f  tlu;  palatinu  ]troceFS  of  the 
maxilla,  and  with  its  fellow  forms  tlie  posterior  third  of  the  haid  palate. 

The  Mandible  (O.T.  Inferior  Maxillary) 

The  Mandible,  besides  being  the  largest  a;id  strongest,  is  the  only  movable 
bone  in  tiir  lace.  U  consists  of  a  body  or  horizontal  part  which  contains  the  lower 
teeth,  and  two  vertical  })ortions  called  the  rami.  The  body  is  curved  like;  a  horse- 
shoe, and  ttie  rami,  directed  upwards  from  the  l)ack  part  of  the  jjone,  form  with  it  a 
riglit  anude. 

The  body  is  marked  in  the  median  line  in  front  by  a  vertical  ridge,  the 
si/mpJn/f(is,  which  indicates  the  junction  of  the  two  halves  from  which  the  bone 
is  developed.  Tiiis  riilge  bifurcates  inferiorly  and  enclo.ses  a  triangular  area  at  the 
lower  angles  of  which  are  the  mental  tuhcrcka.  ]\Iidway  between  -the  upper  and 
lower  borders  of  the  jaw  the  mental  foramen  pierces  the  Ijone.  This  is  the  anterior 
opening  of  the  inferior  alveolar  canal,  and  it  is  for  the  transnnssion  of  the  mental 
vessels  and  nerves.  On  either  side  of  the  symphysis  is  a  depression,  the  ineuor 
fossa,  which  gives  attachment  to  the  mentalis  (O.T.  levator  menti)  muscle, 
liunning  up  and  back  from  the  mental  tubercle  on  each  side  is  the  linca  obliqna 
(O.T.  external  obliqne  line),  a  faintly  marked  ridge,  which  gives  attachment  to  the 
quadratus  labii  iuferioris  (o.T.  depressor  labii  inferioris)  and  triangularis  (o.T. 
(lepressor  anguli  oris).  Below  it  the  platysma  is  attached.  The  superior  or  alveolar 
border  presents  a  series  of  cavities  for  the  reception  of  the  teeth  of  the  lower  jaw. 
Its  outer  lip  gives  attachment  to  the  buccinator  muscle  as  far  forward  on  either 
side  as  the  first  molar  tooth.  The  dir/astric  fossa-  are  found  on  the  base  of  the  body 
on  either  side  of  the  symphysis.  They  give  attachment  to  the  anterior  bellies  of 
the  digastric  muscles. 

The  medial  surface  is  marked  by  the  mylo-hyoid  ridge  (o.T.  internal  oblique 
line),  an  oblique  line  which  passes  up  and  backwards  from  the  lower  part  of  the 
symphysis.  It  gives  attachment  to  the  origin  of  the  mylo-hyoid  muscle  and  also 
to  the  superior  constrictor  of  the  pharynx. 

Below  the  back  part  of  this  ridge  is  the  fossa  for  the  submaxillary  gland.  The 
sublingual  gland  lies  above  the  front  part  of  the  mylo-hyoid  ridge. 

The  ramus  has  two  surfaces,  four  borders,  and  two  processes. 

2'iie  latrral  surface  gives  attachment  to  the  masseter  muscle.  The  middle  of 
the  medial  surface  is  marked  by  the  mandibular  foramen,  the  large  opening  of  the 
mandibular  canal  (o.T.  inferior  dental  canal)  which  transmits  the  inferior  alveolar 
vessels  and  nerves.  The  margin  of  the  mandibular  foramen  is  marked  in  front  by 
a  pointed  spine  of  bone,  the  lincjida,  to  which  the  spheno-mandibular  ligament  of 
the  temporo-mandibular  articulation  is  attached.  Extending  for  a  short  way  down- 
wards and  forwards  from  the  mandibular  foramen  is  the  mijlo-hyoid  i/roove,  for  the 
transmission  of  the  mylo-hyoid  vessels  and  nerve.  Behind  this  groove  is  a  rough 
surface  for  the  attachment  of  the  internal  pterygoid  muscle. 

The  lower  border  of  the  ramus  is  continuous  with  that  of  the  body  of  the  bone. 
Its  junction  with  the  posterior  border  forms  the  angle  of  the  bone,  which  is  rotindeil 
and  rough  on  each  side  for  the  attachment  of  the  masseter  laterally  and  the 
internal  pterygoid  medially.  The  angle  also  gives  attachment  to  the  stylo- 
mandibular ligament  at  a  point  between  the  above-named  muscles. 

The  anterior  border  is  confluent  below  with  the  oblique  line. 

The  posterior  border,  thick  and  rounded,  is  covered  by  the  anterior  surface  of  the 
parotid  gland.     It  is  coniluent  above  with  the  neck  of  the  condyle. 

The  upper  border  presents  the  coronoid  process  in  front  and  the  condylar  procfss 
behind,  separated  by  a  deep  depression,  the  mandibular  notch  (^K^.  si;/ moid  notch). 

The  coronoid  jJrocess  is  triangular  in  shape.  Its  anterior  margin  i.s  convex  and 
is  continuous  below  with  the  anterior  border  of  the  ramus.  Its  posterior  margin  is 
curved  and  forms  the  anterior  boumlary  of  the  mandibular  notch. 

Its  lateral  surface  gives  attachment  to  the  temporal  and  masseter  muscles. 
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Its  medial  surface  gives  attachment  to  the  temporal  muscle. 

The  conJi/Iar  2voccss  consists  of  the  head  of  the  mandible  or  condyle  and  the 
neck  The  latter  is  the  constricted  portion  of  hone  which  supports  the  condyle. 
The  condyle  articulates  with  the  mandibular  fossa  of  the  temporal  bone.  It  is 
marked,  at  its  lateral  extremity,  by  a  tuhorlc  to  which  the  lateral  ligament  of  the 
temporo-mandibular  joint  is  attached. 

Tlie  anterior  surface  of  tlie  neck  is  marked  by  a  depression  for  the  insertion  of 
the  external  pterygoid  muscle. 

Sterno.clei..o.  THE     IIYOID     BOXE 

toideuH  (oriifiii) 

The  hyoid  bone  lies  in  the  neck,  above  the 
larynx.  In  tlie  adult  it  comprises  a  body,  which 
forms  a  central  part,  and  four  processes,  called 
the  greater  and  lesser  horns.  The  two  greater 
horns  are  directed  backwards  from  the  body  on 
either  side.  The  two  lesser  are  small  prominences, 
also  directed  backwards  and  upwards,  and  found 
at  the  angle  formed  Ity  the  union  of  the  body  with 
the  greater  horns. 

The  hyoid  bone  affords  attachment  to  the 
muscles  of  the  tongue. 

THE   THOKAX 

The  thorax  contains  the  principal  organs  of 
respiration  and  circulation,  namely,  the  lungs  and 
heart.  It  is  formed  in  front  by  the  sternum  and 
costal  cartilages  of  the  ribs,  on  each  side  by  the 
ril)s,  and  l)chind  by  tlie  Ijodies  of  the  thoracic 
vertebra'. 

The   Sternum 

The  Sternum  is  situated  in  the  middle  of 
the  upper  part  of  the  chest  in  front.  It  consists 
of  three  parts — the  upper  part,  called  the  manu- 
brium or  handle;  the  corpus  or  body,  which  is  the 
central  part ;  and  the  xiphoid  process. 

The  manubrium  is  triangular  in  form.  It  has 
two  surlaces  and  four  Itorders 

The  anterior  surfaee  gives  origin  on  either  side 
to  part  of  the  pcctoralis  major  and  sterno-mastoid 
muscles. 

'The  i)osterior  surface  gives  origin  on  either  side 
to  part  of  the  sterno-hyoid  and  sterno-thyroid 
muscles. 
The  superior  border  presents  in  the  centre  a  notch,  W\e  jugular  notch,  and  on 
either  side  of  this  a  hollow  articular  surface  for  the  sternal  extremity  of  the  clavicle 
The  inferior  harder  displays  an  oval  surface  for  articulation  with  tlie  body.  Each 
latrral  border  is  marked  by  two  facets,  tlie  upper  of  which  is  for  articulation  with 
the  first  costal  cartilage  and  the  lower  for  articulation  with  part  of  the  second 
(•<»sf;il  cartilage. 

The  body  is  longer  and  narrower  than  the  mainibrium;  it  has  two  surfaces 
and  tour  borders.  The  anterior  surface  is  marked  by  three  transverse  ridges  which 
indicate  the  line  of  union  between  the  four  segments  from  which  it  is  formed.  It 
gives  an  extensive  origin  on  cither  side  to  ])art  of  tlie  pcctoralis  major  muscle. 

The  posterior  surface  is  faintly  marked  by  three  transverse  lines  which 
correspond  to  those  in  front.  It  gives  attachment  inferiorly  on  either  side  to 
part  of  the  transversus  thoracis  muscle. 

The  superior   border  articulates   with    the   manubrium.     The   inferior   border 
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Fio.  15.— The  Rtkrnum  (Anterior 
Asiiect),  .SHOWING  Muscle  At- 
tach MKNT.s. 
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Articular  part 
of  tubercle 


articulates  with  the  xiphoid  cartilage.  Each  lateral  border  is  marked  superiorly 
by  a  facet,  which,  together  witli  tlio  facet  on  the  niauubriuin,  is  for  the  reception 
of  the  cartilage  of  the  second  rib.  Below  tbis  are  four  hollows  for  tbc  cartilages 
of  tbc  third,  foiirtb,  lifth,  and  sixth  rilis.  Inferiorly  each  lateral  ImhiI.t  presents  a 
faeet  which,  in  conjunc- 
tion with  another  on 
the  xiphoid  cartilage, 
receives  the  cartilage 
of  the  seventh  rib. 

The  xiphoid  car- 
tilage is  the  smallest 
of  the  three  portions 
f  of   the    sternum,   and 
])resents  many  varieties  of  form.     It  is  attached  above  to 
tbe  body  and  has  a  free  lower  extremity.    It  is  cartilaginous 
in  early  life  and  remains  more  or  less  so  until  middle  age, 
when  it  usually  becomes  ossified    especially  at  its  upper 
part  where  it  unites  with   the   body.     It  gives  insertion 
interiorly   to  part  of   the  rectus  abdominis  muscle.      Its 
posterior  surface  affords  attachment  to  some  fibres  of  the 
diaphragm  and  the  transversus  thoracis  muscle.     Laterally 
the  process  gives  attachment   to  the   aponeurosis   of   the 
abdominal  muscles,  while  the  inferior   extremity  or   apex 
gives  attachment  to  the  linea  alba. 

The  sternum  articulates   above  with  the  clavicle  and 
laterally  with  the  cartilages  of  the  seven  upper  ribs  (Fig.  15). 


Nutrient  foramen- 


THE  EIBS 


There  are  twelve  pairs  of  ribs.  The  first  seven  are 
called  the  true  or  vertebrosternal  ribs ;  they  articulate  in 
front  with  the  sternum  by  means  of  their  costal  cartilages, 
behind  with  the  thoracic  vertebne.  The  remaining  five 
pairs  of  ribs  are  called  false.  Of  these,  three — the  eighth, 
ninth,  and  tenth — are  connected  with  the  cartilage  of  the 
rib  next  above.  They  are  called  vertebro-chondral  ribs. 
The  last  two  are  only  connected  with  the  vertebne,  and 
are  caWed  Jloatinff  or  vertebral  ribs. 

Each  rib  consists  of  a  head,  a  neck,  a  tubercle,  and  a 
shaft  (Fig.  IG). 

The  head  is  placed  at  the  vertebral  extremity  of  the 
rib.  It  is  wedge-shaped  ami  marked  by  two  surfaces  for 
articulation  with  the  vertebra'. 

The  neck  is  about  1  inch  long,  and  is  that  part  of 
the  lib  wliich  lies  between  the  head  and  the  tubercle. 

The  tubercle  is  an  eminence  on  the  posterior  surface 
of  tbe  neck,  where  it  becomes  continuous  with  the  shaft. 
It  consists  of  a  non-articular  and  an  articular  portion. 
The  latter  articulates  with  the  transverse  process  of  the 
lower  of  the  two  dorsal  vertebrte  to  which  the  head  is 
)inetl.  It  lies  below  the  non-articular  portion  and  is 
internal  to  it. 

The  shaft  is  thin,  flat,  and  curved,  and  its  length  varies  in  difleient  ribs, 
ilso  twisted  so  that  the  part  of  the  external  surface  l)ehind  tlie  angle  is  directed 
lownwards,  and  that  in  front  of  the  angle  somewhat  upwards.  The  shaft  has 
.wo  surfaces,  external  and  internal,  and  two  borders,  superior  and  inferior.  Tiia; 
part  of  the  shaft  where  the  curve  is  most  acute  is  called  the  amjle,  and  is  markoi 
jn  its  external  surface  l)y  a  rough,  oblique  ridge  which  gives  attachment  to  tb 
lio-costalis  lumborum,  ilio-costalis  dorsi,  and  ilio-costalis  cervicis  muscles.     '^' 


.Forrost*lc«rtilng« 
Fig.     16.  — FiKFii    Rioiir 
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external  surface  gives  attachment  also,  between  the  angle  and  the  tubercle,  to 
the  longissinius  dorsi  muscle.  Tiie  internal  sia-facc  is  marked  by  a  groove,  called 
the  costal  (jroove,  which  lodges  the  intercostal  vessels  and  nerves.  The  superior 
lip  of  this  groove  gives  attachment  to  the  internal  intercostal  muscle;  the  inferior 
lip,  corresponding  to  the  inferior  border  ui  the  rib,  gives  attachment  to  the  external 
intercostal  muscle. 

Tke  superior  border  has  an  outei  and  iinier  lip,  and  gives  attachment  to  the 
external  and  internal  intercostal  mu.scles. 

Th€  inferior  border  is  sharp,  and  gives  attachment  to  the  external  intercostal 
muscle. 

The  sternal  extremity  of  the  shaft  displays  an  oval  depression  for  the  reception 
of  the  costal  cartilage. 

Peculiar  Ribs. — These  are  the  first,  second,  tenth,  eleventh,  and  twelfth. 

The  first  rib  is  very  short  and  much  curved.  It  has  no  angle,  and  the  shaft  is 
not  twisted  l»ut  lies  horizontally.  Its  head  has  only  one  surface  for  articulation 
with  the  first  thoracic  verteljra.  The  neclc  is  narrow,  with  a  rounded  anterior  border, 
and  a  rough  edge  behind  for  the  attachment  of  ligaments.  The  tubercle  is 
prominent.  The  upper  surface  of  the  shaft  displays  two  grooves;  the  anterior 
groove  lodges  the  subclavian  vein,  the  posterior  the  subclavian  artery.  Between 
the  latter  groove  and  the  tubercle  is  a  rough  surface  which  affords  attachment 
to  tlie  scalenus  medius.  On  the  inner  border  of  the  shaft,  between  the  grooves 
for  the  subclavian  artery  and  vein,  is  the  scalene  tubercle  which  gives  attachment 
to  the  scalenus  anterior.  Tlie  outer  border  gives  attachment,  behind  the  grooxc 
for  the  subclavian  artery,  to  the  first  digitation  of  the  serratus  anterior  and  lii 
the  external  and  internal  intercostal  mu.scles  of  the  first  intercostal  space.  The 
inferior  surface  is  smooth,  with  no  sul)C0stal  groove. 

The  second  rib  is  larger  than  the  first,  but  like  it  very  much  curved,  and  has 
no  twist  on  its  shaft.  It  lies  obliquely  ;  its  outer  surface  is  directed  outwards  and 
upwards  and  gives  attachment,  near  the  middle,  to  part  of  the  first  and  the  wbolr 
of  the  second  digitation  of  serratus  anterior,  and  behind-  this  to  the  scalenus 
posterior.     The  inner  surface  is  directed  inwards  and  downwards. 

The  tenth  rib  has  only  one  articular  surface  on  the  head,  and  in  many  casts 
has  none  on  the  tvibercle. 

The  eleventh  and  twelfth  ribs  have  a  single  articular  surface  on  the  head  ; 
they  are  ])ointed  at  the  ends,  and  have  only  slightly  perceptible  angles  and 
tuberosities.     The  twelfth  rib  is  shorter  than  tlie  eleventh. 


BONES  OF  THE  UFPER  EXTKEMITY 
The  Clavicle 

The  Clavicle  forms  the  front  part  of  the  shoulder  girdle.  It  is  a  long  bone,, 
tlic  shaft  of  which  displays  a  double  c\u've,  with  convexity  forwards  in  the  medial 
two-tliir<ls  and  backwards  in  the  lateral  third  of  its  extent.  The  medial  end; 
articulates  with  the  sternum  and  is  called  the  sternal  extremity,  the  lateral  end- 
articulates  with  the  acromi(jn  of  the  scapula  and  is  called  the  acromial  extremity. 

The  shaft  is  tlattfmed  from  above  downwards  in  its  lateral  third.  It  is 
jirisiiiatic  in  foiiii  in  tlie  medial  two-thirds  of  its  extent. 

The  lateral  third  of  the  shaft  has  a  superior  and  inferior  surface  and  an 
anteri(»i'  and  jiosierior  bonier. 

Tke  superior  surface  is  Hat  and  gives  attachment  in  front  to  the  deltoid  and  j 
l)ehind  to  the  trajjczius  muscle.  The  part  between  these  two  muscular  attachments' 
is  smooth  and  subcutaneous. 

The  inferior  surface  is  marked  by  a  rough  ridge,  called  the  oblique  rid(/e,  which 
extends  in  an  obli(pie  direction,  from  behind,  forwards  and  laterally.  The  posterior 
extremity  of  this  ridge  forms  the  coraeoid  tuberosity.  The  oblique  ridge  and  the 
coracoid  tuberosity  give  attachment  respectively  to  the  trapezoid  and  conoid  parts 
of  the  coraco-clavicular  ligament. 

The  anterior  border  is  shar])ly  defined  and  gives  attachment  to  the  deltoid. 
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The  postcriur  border  is  louj^'li  and  ^aves  attachment  to  the  trajtezius. 

The  medial  two-thirds  of  the  shaft  may  be  dcsciihed  as  having'  three  surfaces 
— anterior,  jiosterior  or  cervical,  and  inferior  or  subclavian,  separated  by  three 
borders — anterior,  superior,  and  posterior  or  su!)clavian. 

'f/te  anterior  border  is  conlluent  with  the  anterior  border  of  the  lateral  third  of 
the  bone;  passing  backwards  in  its  medial  part  it  forms  tl>e  lower  boundary  of  the 
clavicular  atlaclnnent  of  the  pectoral  is  major. 


Delloi'l  tut)ercle 


Acromial  facet 


Cora.old  tuberosity 

Fig.  \7rf. —Tuk  TJigut  Clavicle,  seen  fkom  Auove. 


Sterno- 
(origin) 


Fig.  176.— Tuk  Urncu  Surface  of  iiie  Higut  C'i.avicle, 
WITH  Muscle  Attacumi  nts. 


Acromial  facet 


L'rial  foramen 
•  Coracoid  tuberosity 

i  ii..  ls«.— lliGHT  Clavicle  as  seen  frv).m  Ueluw. 


Trapezoid  lijrament 
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Pig.  1S4.— The  UxVder  Surface  of  the  Hi«;ht  Clavicle, 
WITH  Mu.scLE  Attach MEXT.s. 

The  .<^)/pcrior  border  is  a  continuaLion  of  (he  i)osteri(»r  liorder  of  the  lateral  third 
of  the  bone.  It  ends  medially  at  the  upper  angle  of  the  sternal  e.xtremity.  It 
separates  the  anterior  and  posterior  surfaces  ami  gives  attachment  to  the 
stcrno-mastoitl. 

The  posterior  or  sidielarian  border  extends  from  the  coracoid  tidieronitv  t<>  the 
costal  tubercle.  It  sei)aiatcs  the  posterior  and  inferior  surfaces  and  f«»iins  the 
posterior  boundary  of  the  bubclaviau  groove,  into  w^jich  the  subclavius  muscle 
is  inserted 
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The  anterior  surface  lies  between  the  anterior  and  superior  borders.  Its  lateral 
part  presents  a  smooth,  convex  surface,  which  is  directed  upwards  and  is  contluenfc 
with  tlie  superior  surface  of  the  lateral  third  of  the  bone.  It  is  only  covered  by 
the  platysnia  muscle.  Its  medial  part  gives  attachment,  above,  to  the  sternocleido- 
mastoid, and  below  this,  to  the  pectoralis  major  muscle. 

The  posterior  or  cervical  surface  is  bounded,  above,  by  the  superior  border  ;  below, 
by  the  posterior  or  subclavian  border,  and  extends  from  the  coracoid  tuberosity  to 
the  margin  of  the  sternal  extremity.  It  presents  a  smooth  surface  and  gives 
attachment  to  part  of  tlie  sterno-hyoid  muscle  near  its  sternal  end. 

The  inferior  or  suhelavian  surface  lies  between  the  anterior  and  posterior  or 
subclavian  borders.  It  is  continuous  with  the  inferior  surface  of  the  lateral  third 
of  the  bone.  It  is  marked  at  its  sternal  end  by  a  rough  impression,  the  costal 
tubercle,  for  the  attachment  of  the  costo-clavicular  ligament.  More  laterally  is  a 
groove  which  extends  almost  to  the  coracoid  tubercle,  into  which  the  subclavius 
muscle  is  inserted. 

The  sternal  extremity  is  triangular  in  form.  It  rests  upon  the  meniscus  of 
fibro-caililagc  wliicli  lies  between  it  and  the  clavicular  facet  on  the  upper  and 
lateral  angle  of  the  manubrium  sterni.  It  also  rests  upon  part  of  the  medial  end 
of  the  first  costal  cartilage.  Its  articular  surface  is  slightly  convex  vertically  and 
concave  in  tlie  aiitero-jiosterior  direction.  The  edge  of  the  articular  surface  is 
roughened  on  its  anterior  and  posterior  sides  and  below  it  is  smooth  and  rounded. 

The  acromial  extremity  is  marked  by  an  oval  facet,  for  articulation  with  tlic 
acromion  of  the  scapula.  The  margins  of  this  facet  give  attachment  to  the  capsule 
of  tiie  joint. 

The  Scapula 

The  Scapula  is  a  triangular,  thin,  fiat  bone,  and  forms  the  back  part  of  the 
shouhh'r  giiille.  It  has  two  surfaces,  ventral  or  costal,  and  dorsal;  three  margins, 
sui)erior,  axillary,  and  vertebral ;  and  three  angles,  medial,  inferior,  and  lateral. 

The  ventral  or  costal  surface  is  concave  and  forms  the  subscapular  fossa.  It 
is  marked  by  three  or  four  ridges  which  run  obliquely  upwards  towards  the  neck  of 
the  bone  and  give  attachment  to  the  tendinous  intersections  of  the  subscapularis 
muscle.  A  rounded,  well-marked  ridge  of  b(jne  extends  downwards  from  the  neel< 
towards  the  inferior  angle,  and  this,  together  with  the  iloor  of  the  fossa,  gives 
attachment  to  the  iieshy  iibres  of  the  subscapularis.  The  ventral  surface  is  bounded 
medially  by  the  anterior  edge  of  the  vertebral  margin,  whicii  gives  attachment  to 
the  serratus  anterior.  The  triangular  areas  on  the  ventral  aspects  of  the  medial 
and  iiifriidi-  angles  also  give  attachment  to  this  muscle. 

The  dorsal  surface  is  divided  into  two  fossie  by  a  prominent  process  of  bone,  of 
triangular  form,  called  the  spine.  The  fossa  above  tlie  spine  is  called  the  supm- 
sfinous  fossa.  It  has  a  curved  surface  and  gives  attachment  to  the  supraspinatus 
mu.scle. 

The  fossa  below  the  spine,  larger  than  the  above,  is  called  the  infraspinonx 
fossa.  The  greater  part  of  this  surface  provides  attachment  for  the  infraspiiialns 
muscle. 

From  a  point  on  the  vertebral  border,  about  an  inch  above  the  inferior  angle,  a 
ridge  exteiuls  upwards  and  laterally,  on  the  dorsal  aspect  of  the  bone,  to  the  lowei 
part  of  the  glenoid  cavity.  This  ridge  gives  attachment  to  the  aponeurosis,  which 
divides  the  infraspinatus  muscle  from  the  teres  major  and  minor.  The  area  between 
it  and  the  axillary  margin  gives  attachment  in  its  upper  two-thirds  to  the  teres 
minor  and  in  its  lower  third  to  the  teres  major. 

An  oblicpK!  line  extending  between  the  axillary  margin  and  the  ridge  gives 
nttaciiiiient  to  the  aponeurosis,  which  separates  the  teres  major  and  minor.  Some- 
times a  f(!W  librcs  of  the  latissimus  dorsi  take  their  origin  from  the  dorsal  aspect  of 
the  iiif(!rior  angle. 

The  spine  extends  across  the  u]i[ier  ])art  of  the  dorsum  of  tlie  bone.  It  is 
directed  obliipiely  laterally  and  somewhat  upwards  from  the  vertebral  margin 
towards  the  posterior  edge  of  the  gleiutid  cavity.  It  is  separated  from  the  latter 
by  the  f/rcat  scapular  notch,  whicli  allbrds  communication  between  the  supra-  and 
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infraspinous  fossae  and  gives  passage  to  the  transverse  scapular  artery  and  supra- 
scapular nerve.     It  ends  in  the  acromion,  which  overhangs  the  glenoid  cavity. 

The  spine  has  two  surfaces  and  three  bonlers. 

'The  superior  surface  is  directed  upwards.  It  is  concave  and  enters  into  the 
formation  of  the  supraspinous  fossa.  It  gives  attachment  to  part  of  the  supra- 
spinatus.  The  inferior  surface  js  ctmcave  anil  is  directed  downwards.  It  enters 
into  the  formation  of  the  infraspinous  fossa  and  allbrds  attachment  to  part  of  the 
infraspinatus. 

The  anterior  border  is  attached  to  tlie  back  of  the  body  of  the  bone. 

Tkc  posterior  border  or  crest  of  the  spine  is  lipped  at  its  superior  and  inferior 

Clavicular  f;ii-it 
Coracoid 


Supraspinous  fossa 


Vertebral  margin 


Infraspinous  fossa 


Ueail  and  t'lenoid  caiity 


(Jrcat  siajmlar  notch 


roovo  for  dorsal  artery  of  scapuis 


Axillary  margin 


Flfi.  19r^ 


Inferior  angle 

-TuK  RiciiT  Scapula  as  sken  from  Hkhind. 


edges  for  the  attachment  respectively  of  the  trapezius  and  deltoid  muscles.  The 
interval  between  the  edges  is  snbcutanc<»us  and  varies  in  breadth.  Medially  the 
posterior  border  tlisplays  a  smooth  triangular  surface  where  it  becomes  conlhuMit 
with  the  vertebral  margin.  The  tendon  of  the  trapezius  muscle  passes  over  this 
triangular  surface. 

The  lateral  border  or  base  of  the  spine  forms  the  medial  boundary  of  the  great 
scapular  notch.  It  is  continent  above  with  the  inferior  surface  of  tlie  acromion 
ind  liel.iw  with  the  neck  of  the  scapula. 

The  acromion  is  a  compressed  ])ro(ess  which  arches  laterally  forwards  and 
upwartls    and    overhangs    the    glenoid    cavity.     Its   superior   surface,   rough    and 

ubcutaneous,  is  directed  upwards,  backwards,  and  outwards.     Its  inferior  surface 

i  smooth. 
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Its  iateral  maryin  gives  attachment  to  the  deltoid  muscle. 

Its  medial  margin  gives  attachment  to  part  of  tlie  trapezius.  It  is  concave  and 
is  marked  by  a  small  oval  facet  for  articulation  with  the  acromial  end  of  the 
clavicle. 

The  point  at  which  the  external  and  internal  margins  meet  is  called  the  uikx. 
It  gives  attachment  to  the  coracu-acromial  ligament. 

The  superior  margin  of  the  scapula  is  thin  and  sharp.  It  extends  from  the 
medial  (o.t.  supcridi)  anLde  towards  the  root  of  the  coracoid  jn'ocess,  from  wliich  it 
is  sei)arated  by  the  suprascapular  notch.  This  notch  is  converted  into  a  foramen  , 
by  the  transversi'  liganii-iit  and  transmits  the  suprascapular  nerve.  'J'iie  posterior 
belly  of  the  omo-iiyuiil  is  atlaclicd  to  the  superior  margin  close  to  the  supra^x-apular 
notch. 


Latissinius  dorsi  (origin) 


Fig.  10//.— Muscle  Attachments  to  the  Sc.\ruLA 
(rostcrior  Aspect). 

The  axillary  or  lateral  margin,  thicker  tlian  either  of  the  others,  extends 
between  the  lower  part  of  the  glenoid  cavity  and  the  inferior  angle.  A  rough 
imj>ression,  the  infraglenoid  ti(hcrclc,  lies  immediately  below  the  glenoid  cavity 
and  gives  attachment  to  the  long  head  of  the  triceps.  Below  this  tlie  margin  is 
usually  crossed  l>y  a  groove  for  the  dorsal  artery  of  the  scapula. 

The  vertebral  or  medial  margin  is  the  longest  of  the  three,  and  extends 
brtwccM  the  UKMhal  and  tlic  iiilnior  angles.  It  is  irregular  in  outline  and  displays 
an  anterior  and  jxtsterior  lip  and  an  interspace. 

77/c  ontrrivr  lip  gives  atlachnicnt  to  the  serratus  anterior.  21ic  inkrsjinK- 
alVoids  attachment  to  the  levator  sca]mke,  rhond)oideus  minor,  and  rhomboideus 
major.  The  j)U!>f(riiii-  lip  limits  the  attachment  of  the  supraspinatus  above  and 
the  infraspinatus  below  the  spine. 
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The  medial  angle  of  the  scapula  is  that  formed  hy  the  juuctiou  of  tlie  superior 
arid  vertebral  iiiarLrins.  It  gives  attaclnuent  to  some  fibres  of  tlie  levator 
seapuhi'. 

The  inferior  angle  is  formed  by  the  juncli(ju  of  the  axillary  and  vertebral 
margius.  It  gives  attachmeut,  not  infrequently,  to  some  fibres  of  the  latissimus 
dorsi. 

The  lateral  angle  or  head  of  the  scapula  is  the  thickest  part  of  the  bone.  It 
sui)i>i>rts  the  ijlrnolil  car  it//  and  the  coraroid  process.  The  glenoid  cavity  articulates 
with  the  head  of  the  humerus.    Its  border  gives  attachment  to  the  glenoid  ligament, 


Clavicular  facet 

Coracoid  process 


Medial  angle 


Arterial  foramen 
Subscapular  fossa 


Axillary  margin 


Fir,.   ^O^f. 


Inferior  angle 

-Tin,  IIiniiT  Sr.vrn.A  as  skk\  from  tiik  Fpoxt. 


vhich  hel])s  to  deepen  the  cavity.  Conlluent  with  tiie  apex  or  upper  part  of  the 
nargin  of  the  cavity  is  the  suprar/lenoid  tuh<^rcle,  which  gives  attachment  to  the 
ong  heail  of  the  liiccps  muscle. 

The  coracoid  process  rises  from  the  upper  part  of  the  head  of  the  8ca])ula.  It 
s  directed  at  Hist  upwards,  then  laterally  and  forwards,  so  that  it  overhangs  the 
glenoid  cavity.  Its  uppei-  surface  gives  attaclnuent,  near  the  suprnscapular  notch, 
o  the  conoid  ligament,  and,  more  laterally,  and  slightly  in  front  of  this,  is  a  ridge 
or  the  trapezoid  ligament.  Its  posterior  horder  gives  attachment  to  the  coraco- 
cromial  ligament.  Attached  to  its  extremity  is  the  conjoined  origin  of  the  hicei»8 
nd  coraco-brachialis.  Its  anterior  border  gives  attachment  to  the  i>ectorali8 
ainor. 
3 
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The  neck  of  tlie  scapula  is  the  constiicted  part  of  tlie  bone  supporting  the  head. 
The  scctpula  articuhites  with  the  clavicle  and  humerus  (Figs.  19  and  20). 


•ops  brachii  and  coraco-brachialis  (ori-jin) 
Pectoralis  minor  (insertion) 

Omo-hyoid  (origin) 


Long;  head 

of  triceps 

(origin) 


Fig.  -20^.- 


-MuscT.K  Attachmfats  to  thi:  Scapula 
(Anterior  Asiiect). 


The  Humerus 

The  Humerus,  like  all  the  other  long  bune.s,  consists  of  a  central  portion  or 
shaft  and  two  cxpandi'd  extremities. 

The  proximal  extremity  consists  of  the  head,  the  anatomical  neck,  and  the 
larger  and  smaller  tubercles. 

The  head  is  hemispherical,  smooth,  and  is  covered  by  articular  cartdage.  It  is 
directed  upwards,  medially,  and  somewhat  backwards,  and  articulates  with  the 
glenoid  cavity  of  the  scapula. 

Tlie  anatomicnl  neck  is  the  constricted  portion  of  the  bone  which  separates  the 
head  from  the  tubercles,  and  gives  attachment  to  the  cajisule  of  the  shoulder  joint. 

The  la/'f/er  tnherele  lies  on  the  lateral  side  o'f  the  head  ami  smaller  tubercle, 
from  which  latter  it  is  separated  by  a  dee]»  groove,  called  the  intcr(i(hcrcu/ar 
(/ruoce.  It  is  marked  by  three  facets.  The  highest  of  these  gives  insertion  to 
the  supraspiuatus,  the  middle  to  the  infraspinatus,  and  the  lowest  to  the  teres 
minor. 

The  small  tubercle  forms  a  marked  la'ominence  in  front  of  the  lateral  half  of 
the  head.  It  is  marked  above  and  in  front  by  an  imyiression  for  the  insertion  of 
the  subscapidaris  muscle. 

'The  sim/iral  neck  is  that  narrower  ]tart  of  the  lione  just  distal  to  the  tubercles. 
It  is  so  called  becau.se  it  is  at  this  jilace  that  the  bone  is  very  lialile  to  fracture. 

'The  intertnhercular  f/rooie  extends  distally  and  slightly  medially  between  the " 
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•eat  and  small   tul)ercles. 


gr 


Lari;e  tulifi-.-le 


U  loili^es  the  ♦^^endon  of  the  lon<,'  head  of  the  biceps 
muscle  and  also  <,'ives  attachment  to 
the  latissiiiius  dtusi. 

The  shaft  of  tlie  humenis  is  cylin- 
drical in  form  proximally,  flattened  dis- 
tally.  It  has  three  borders,  anterior, 
lateral,  and  medial ;  and  three  surfaces, 
lateral,  medial,  and  posterior. 

•  The  anterior  honhr  extends  distally 
from  the  front  of  the  i^reat  tubercle  to 
the  eoronoid  fossa.  Its  proximal  part 
forms  the  lateral  lip  of  the  inter- 
tubercular  groove  and  gives  attachment 
to  the  pectoralis  major.    Its  distal  part 

Subscapularis  (insertion) 


I  Radial  fossa 

Lntera 
epicomlyle 

Cipituloin 


Trochlea 


Fin.  il'y.— AXTF.r.lOR  ViKW  of  tuf.  IMhht 

HrMKKUS. 


Tr'..i.ntor  tore*  and 
flcxort  (ontfin) 

FlO.  IXh.-VWY.  ANTK.Kion  AsrKCT 
OK  THF.  HrMKiJUs,  wnii  MISCI.E 
Attachmkxts. 


Live,  attaclunent  to  the  brachiali.     The  ---^^^IX'Si^tx^t.T^^^'^^'^i- 
The  ,leltni<l  muscle  in  fi"nt.     This  bonier  seiMiates  .the  lateial  an.l  raca 
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The  lateral  border  extemls  from  the  back  of  the  great  tubercle  proximally  to 

the  lateral  epicondyle  distally,  and 
separates  the  lateral  and  posterior 
surfaces.  It  gives  attachment,  in  its 
upper  part,  to  the  distal  fibi-es  of 
insertion  of  the  teres  minor,  and  distal 
to  this  to  the  origin  of  the  lateral 
head  of  the  triceps.  About  half-way 
down  it  is  crossed  by  the  radial  ;/roove. 
This  groove  crosses  the  bone  obliquely 
behind,  passing  distally  and  laterally, 
and  then  winding  forwards  round  the 
lateral  side  of   the  bone  just   below 


Triceps  :  lateral  head 
(origin) 


Deltoid  (insertion) 


Brachialis  (origin) 


Triceps :  medial  head 
(origin) 


Tiochlca 

Fir:.  •22^<.  — rdsri.i.ioK  Vii:\v  of  thi;  i;if;in 
Hlmkkis. 


Common  tendon 
for  origin  of 
LXtcnsor  muscles 
of  forcarni 
Ancona;us  (origin) 


Fk;.  22//.— Musci-k  Attachments 

TO    THE    UACK    of    the     UioHT 
lIl'MEItU.S. 


the  deltoid  tuljerosity.     It  contains  the  radial  nerve   and   the    profunda  brachii  .3 
artery.     The  distal  part  of  the  lateral  border  forms  the  lateral  margin.     This  is  a  ' 
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prominent  rough  ridge  with  lipped  edges  and  an  interspace.  Tlie  anterior  li.. 
gives  attachment  in  its  proximal  two-thirds  to  the  origin  of  the  l.rachio-radialis 
and  in  its  distal  third  to  the  extensor  carpi  radialis  hwnii^  The  imsterior  lii' 
aHords  attachment  to  the  me.lial  head  of  the  triceps,  and  the  intersi.uce  to  the 
lateral  intermuscular  sei)tum.  ^  ^ 

The  medial  border  extends  fn,m  the  small  tuhercle  proximallv  to  the  medial 
margin  t  separates  the  medial  and  posterior  surfaces.  Its  pn.ximal  third  forma 
the  media  lip  ot  the  mtertubercular  groove  and  gives  attachment  to  the  teres 
major.  About  half-way  doNvn  is  an  impression  which  marks  the  insertion  of  the 
cnraco-brachiahs.  Ihe  distal  thir.l  of  this  border  forms  the  medial  mar-in  which 
has  an  anterior  and  posterior  lipped  edge  and  an  interspace  '^    ' 

The  anterior  lip  gives  origin  to  the  brachialis  and  pronator  teres,  the  posterior 
hp  0  the  medial  head  of  the  triceps,  and  the  intermediate  surface  affords 
attachment  to  the  medial  intermuscular  septum. 

The  lateral  surfaee  lies  between  the  anterior  and  lateral  borders.  It  is  covered 
by  the  deltoid  muse  e  proximally.  About  the  centre  of  this  surface  is  a  101,-}, 
elevation,  the  deltoid  tubercle,  wiiich  gives  insertion  to  the  deltoid  The  radial 
groorc  lies  obliquely  below  this,  and  more  inferiorly  origin  is  given  to  i.art  of  the 
brachialis  muscle.  -  o  1  "-nt. 

The  medial  surface  lies  between  the  medial  and  anterior  borders.  Its  proximal 
part  forms  the  Moor  of  the  intertubercular  groove,  where  attachment  is  criven  to 
the  lati.ssinius  dorsi.  A  slightly  roughened  area  about  the  middle  of  this%urface 
gives  insertion  to  the  coraco-brachialis.     The  distal  part  gives  ori-in  to  the  brachialis 

J  he  posterior  surjace  lies  between  the  medial  and  lateraf  borders  It  <'ives 
origm  in  its  proximal  and  lateral  part  to  the  lateral  head  of  the  triceps  and  in  its 
medial  and  posterior  part  to  the  medial  head  of  tiiat  muscle.  The  radial  groove 
separates  the  two  heads.  ^ 

The  distal  extremity  of  the  humerus  consists  of  two  articular  surfaces  separated 
trom  eacli  other  by  a  shallow  groove.  The  lateral  surface  articulates  with  the 
radius  and  IS  called  the  capitulum  of  the  humerus.  The  medial  or  trochlear  surface 
hts  into  the  semilunar  notch  of  the  ulna.  On  either  side  of  these  articulating 
surfaces  are  the  lateral  and  medial  epicondylrs.  "" 

Above  the  trochlea,  in  front,  is  a  depre.ssiou  called  the  coromid  fossa  into 
which  the  coronoid  process  of  the  ulna  fits  when  the  forearm  is  flexed  On  the 
front  of  the  bone  just  above  the  capitulum  is  a  shallow  depression,  the  radial  fo^<.i 
which  receives  the  anterior  margin  of  tlie  head  of  the  radius  when  the  forearm  is 
fully  flexed.  Above  the  trochlea  behind  is  a  larger  depression,  called  the  olecranon 
fossa,^  which  receives  the  olecranon  of  the  ulna  when  the  elbow  is  extended. 

The  superior  margins  of  the  coronoid  and  radial  fossa-  give  attachment  to  the 
anterior  part  of  the  capsule  of  the  elbow  joint.  The  proxiinal  border  and  lateral 
edges  of  the  olecranon  fossa  give  attacliment  to  the  posterior  ligament  of  the  joint 

The  medial  cjncondyle  is  larger  and  more  i)rominent  than  the  lateral.  It 
attords  attachment  to  the  ulnar  collateral  ligament  and  to  the  pronator  teres  and 
the  superficial  muscles  of  the  forearm. 

The  lateral  epicondylc  gives  attachment  to  the  radial  c<.llateral  li-^ament  and  to 
the  common  tendon  of  origin  of  the  exten.sor  muscles 

The  humerus  articulates  with  the  scapula,  ulna,  and  radius  (Figs.  21  an<l  L>L'\ 

The  Ulna 

The  Ulna  is  the  medial  bone  of  the  forearm  and  consists  of  a  shaft  and  two 

extrt'iuiiies. 

The  proximal  extremity  is  strong  and  thick.  It  sui)port8  two  [.roeesses.  the 
oleeraiion  lifhind,  which  fiaiiis  the  point  of  the  elbow,  and  the  coronoid  in  front. 

The  olecranon  is  situated  at  the  proximal  and  posterior  part  of  the  ulna.  Its 
posterior  surface,  triangular  in  shape,  is  smooth  and  subcutaneous,  and  i.s  covered 
by  a  bursa.  Its  superior  surface  affords  in.sertion  to  the  triceps,  and  the  anterior 
■joider  of  the  process  gives  attachment  to  the  posterior  ligament,  and  to  part  of 
the  ulunr  mllateral  ligament  of  the  elbow  joint.      Its  anterior  surface  is  smooth  and 
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Semilunar  not 


Coronoid  j>roii-s 


concave,  and  enters  into  the  formation  of  the  semihmar  notch.     The  medial  margin 

gives  origin  to  part  of  the  tiexfu-  carpi  uhiaris. 

The  coronoid  process  projects  forwards  from  the  proximal  and  anterior  part  of 

the  shaft.  Its  superior  surface  is 
smooth  and  concave,  and  enters  into 
the  formation  of  the  semilunar  notch. 
Its  inferior  surface  is  rough,  slopes 
backwards  and  distally,  and  becomes 
continuous  with  tlie  front  of  the  shaft. 
It  affords  attachment  to  the  brachialis 
and  to  the  anterior  ligament  of  the 
elbow  joint.  At  its  distal  extremity 
there  is  an  eminence,  the  tubercle  of 


Flexor  digitoruni  sublimis 
(ulnar  origin) 
Pronator  teres  (ulnar  ori^'in) 
Urachialis  (insertion)    (^ 
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Fig.  '2rtA.— Tiif,  Hiciit  Kauius  and 
Ui.xA,  with  tiikir  Musclk  At- 
TAC11MF.XTS  (Anterior  Aspects). 


♦ 


the  uhia,  which  gives  attachment  to   part   of   the   brachialis  and   to   the  oblique      j 
ligament. 

The  margin  of  tlie  medial  surface  of  the  coronoid  process  gives  attachment  to 
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,  part  of  the  ulnar  collateral  ligament.  The  anterior  part  of  this  surface  is  usualh 
;  marked  by  a  tubercle  which  gives  origin  to  one  of  the  heads  of  the  flexor  sul)limis 
i    digitorum.     Eehiud  this  attachment  is  given  to  part  of  the  origin  of  the  tiexor 
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Abductor  pollicis 

lOllL'US 


profimdus  digitorura.     Below  the  tubercle  the  medial  surface  furnishes  origins  for 
the  pronator  teres  and  sometimes  for  the  flexor  pollicis  lougus. 

The  semilunar  notch  is  the  large  cavity  which  is  formed  by  the  anterior  surface 
of  the  olecranon  and  the  proximal  surface  of  the  coronoid  process.  It  articulates 
with  the  trochlear  surface  of  the  humerus. 

The  radial  notch  is  situated  on  the  lateral  side  of  the  coronoid  process  and  is 
tor  articulation  with  the  head  of  the  radius.  The  annular  ligament  of  the  radius 
is  attached  to  its  anterior  ami  posterior  margins. 

The  shaft  has  three  borders,  volar, 
Triceps  (insertion)  dorsal,   and    iuterosseous ;    and    three 

surfaces,  volar,  dorsal,  and  medial. 

The  volar  border  extends  distally 
from  the  medial  angle  of  the  coronoid 
process  to  the  styloid  process,  and 
separates  the  volar  from  the  medial 
surface.  It  provides  origin  for  the 
llexor  profundus  digitorum  in  its 
proximal  three-fourths,  and  for  the 
pronator  quadratus  in  its  distal  fourth. 
The  dorsal  border  extends  between 
the  triangular  subcutaneous  surface  on 
the  back  of  tlie  olecranon  proximally 
and  the  posterior  surface  of  the  styloid 
process  below.  It  separates  the  dorsal 
from  the  medial  surface.  It  is  well 
defined  above  but  becomes  faint  and 
rounded  below.  It  gives  attachment 
to  the  aponeurosis  common  to  the  flexor 
carpi  ulnaris,  extensor  carpi  ulnaris, 
and  flexor  profundus  digitorum. 

The  interosseous  border  extends  dis- 
tally, from  the  junction  of  the  two  lines 
which  enclose  the  triangular  space 
distal  to  the  radial  notch,  to  the  head 
of  the  ulna.  It  is  well  defined  and 
sharp  in  its  proximal  three-fourths, 
but  becomes  rounded  in  its  lower 
fourth.  It  separates  the  volar  from 
the  dorsal  surface  and  gives  attach- 
ment to  the  interosseous  membrane. 
The  triangular  depression  distal  to  the 
radial  notch  gives  attachment  to  the 
supinator  muscle.  It  is  called  the 
bicipital  hollow,  as  it  supports  the 
bicipital  tubercle  when  the  forearm  is 
pronated. 
Extensor  pollicis  lonfc'us  j'he  volar  surfacc  lies  between  the 

Via.  24ft.— Thk  TtiouT  Radius  and  Ulna,  with  volar  and  the  interosseous  borders.    It 
TiiKiR  MuscMc  ATTAciiMKXTs(l'o.steiiorAsi)ect.s).  gives  origin   to  the  flexor  profundus 

digitorum  in  its  proximal  three-fourtlis, 
and  to  the  pronator  quadratus  in  its  distal  fourth.  A  ridge  called  the  oblique 
or  pronator  ridf/c  limits  the  attachment  of  the  pronator  ([uadratus  proximally. 

Thi^  dorsal  surface  is  included  between  the  dorsal  and  interosseous  borders. 
An  oblique  ridge  runs  distally  from  about  an  inch  below  the  posterior  edge  of 
the  radial  notch  towards  the  dorsal  border.  The  triangular  surface  proximal  to 
this  line  allbrds  attachment  to  the  ancomeus.  The  supinator  obtains  its  uhiai 
origin  from  the  ])roximal  part  of  the  oblique  line. 

Below  the  triangular  area  the  dorsal  surface  is  subdivided  by  a  faintly  marked 
longitudinal  ridge.     The  medial   Jialf   presents  a  smooth   surface  covered  by  the 


Radial  extensors 
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loiiu'iis  and 
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Extensor  (lii{il 
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extensor  carpi  uluaris.  The  lateral  half  gives  origin,  from  above  distally,  to  the 
abductor  pollicis  longus,  extensor  pollicis  longus,  and  extensor  indicis  proprius. 

The  medial  sur/cicc  gives  origin  in  its  proximal  three-fourths  to  the  Hexor 
profundus  digitoruni  and  is  subcutaneous  below. 

The  distal  extremity  of  the  ulna  consists  of  a  round  head,  from  the  medial  and 
posterior  portion  of  which  projects  the  styloid  process. 

The  distal  surface  of  tiie  iiead  rests  upon  the  superior  surface  of  the  triangular 
fibro-cartilage  of  the  wrist  joint.  The  lateral  part  of  the  circumference  of  the  head 
articulates  with  the  ulnar  notcli  of  the  radius. 

Tlie  distal  surface  of  the  head  is  separated  from  the  root  of  the  styhjid  process 
by  a  depression  which  gives  attachment  to  the  apex  of  tiie  triangular  fibro-carlilage 
of  the  wrist  joint.  A  groove  on  the  lateral  and  [losterior  surface  of  the  styloid 
process  separates  it  from  the  posterior  surface  of  the  head,  and  lodges  the  tendon 
of  the  extensor  carpi  ulnaris. 

The  ulnar  collateral  ligament  is  attached  to  the  extremity  of  the  styloid 
process. 

The  ulna  articulates  with  the  humerus  and  radius. 

The  Radius 

The  Radius  is  the  lateral  bone  of  the  foramen,  and  lies  parallel  witii  the 
ilna.     It  presents  for  examination  a  shaft  and  two  extremities. 

The  proximal  extremity  consists  of  a  head,  a  neck,  and  a  tubercle. 
Tlie  heeul  is  button-shaped,  with  a  slightly  concave  surface  superiorly  for 
irticulation  with  the  capitulum  of  the  humerus.  The  circumference  of  the  head 
s  smooth,  and  on  its  medial  side  has  a  broad  articular  surface  for  the  radial  uotcli 
)f  the  ulna,  within  which  it  rotates  in  movements  of  pronation  and  supination, 
[t  is  encircled  by  the  annular  ligament  of  the  radius. 

Tlie  neck  is  the  constricted  portion  of  the  bone  distal  to  the  head.  It  gives 
nsertion  behind  to  part  of  the  supinator  muscle. 

The  radial  tubercle  lies  distal  to  the  neck  on  the  medial  side  of  the  bone.  The 
ough,  posterior  portion  of  this  tubercle  gives  insertion  to  the  tendon  of  the  biceps. 
The  anterior  |)art  is  smooth  and  is  covered  by  a  bursa. 

The  shaft  has  three  borders,  volar,  dorsal,  and  interosseous ;  and  three  surfaces, 
'olar,  dorsal,  and  lateral. 

The  volar  border  extends  distally  from  the  radial  tubercle  to  the  front  of  the 
base  of  the  styloid  process.  It  separates  the  volar  and  the  lateral  surfaces. 
The  upper  part  of  this  line  is  sometimes  called  the  anterior  oblique  line,  from  the 
bliquity  of  its  direction  distally  and  laterally.  It  gives  attachment  to  the 
adial  origin  of  the  flexor  digitorum  sublimis,  and  laterally  it  limits  the  inser- 
ion  of  the  supinator  muscle;  distally  and  medially  it  limits  the  origin  of  the 
lexor  pollicis  longus.  At  the  distal  extremity  of  the  border  there  is  a  small 
ubcrrlc  which  gives  attachment  to  the  tendon  of  insertion  of  the  brachio-radialis. 

The  dorsal  border  extends  distally  from  the  posterior  aspect  of  the  neck  to  the 
tack  of  the  base  of  the  styloid  process.  It  separates  the  dorsal  and  lateral 
urfaces.     It  is  only  in  its  middle  tliird  that  it  is  distinctly  defined. 

The  interosseous  border  extends  distally  from  the  back  of  the  tubercle.  It  is 
ndistinct  above,  but  becomes  prominent  and  sharp  in  the  middle  third  of  the  bone. 
Jelow  this  it  divides  into  two  faintly  marketl  lines  which  extend  downwartis  to 
he  anterior  and  posterior  margins  of  the  ulnar  notcii.  Tlie  triangular  area  formed 
y  these  lines  gives  attachment  to  part  of  the  insertion  of  the  pronator  quadratus. 
"his  border  separates  tlie  volar  and  dorsal  surfaces  and  gives  attachment  to  the 
iterosseous  mendjrane. 

The  volar  surface  lies  between  the  volar  and  interos-seous  borders.  It  provides 
n  extensive  area,  extending  to  the  distal  linjit  of  the  middle  third  of  the  bone,  for 
he  origin  of  the  Hexor  ])ollicis  longus.  The  distal  fourth  of  tliis  surface  is  broad 
nd  flat  and  gives  insertion  to  the  pronator  t^uadratus. 

The  dorsal  surface  is  situated  between  the  doi-sal  and  the  interosseous  bordere. 
is   overlaid    by  the  supinator  in  its  proximal  third.      It  gives  origin    to   the 
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abductor  poUicis  longus  in  its  middle  third — the  upper  limit  of  attachment  of  ihis 
muscle  beint^  defined  by  the  posterior  oblique  line.  Below  this  the  dorsal  surface 
aHbrds  attachment  to  the  extensor  pollicis  hrevis. 

Till'  lateral  surface  lies  between  the  volar  and  the  dorsal  borders.  It  is  rounded 
proximally  and  becomes  moie  prominent  and  thinner  distally.  It  gives  attach- 
ment to  the  insertion  of  the  supinator  muscle,  in  its  upper  third.  About  the 
middle  a  rough  impression  marks  the  insertion  of  the  pronator  teres.  Inferiorly 
this  surface  is  covered  by  the  tendons  of  the  abductor  pollicis  longus  and  extensor 
pollicis  lirevis. 

The  distal  extremity  has  two  articular  surfaces — the  carpal  articular  surface  on 
the  distal  aspect  of  the  bone,  and  the  ulnar  notch  on  its  medial  side,  which  receives 
the  head  of  the  ulna. 

The  carpal  articular  surface  is  concave  and  divitled  into  two  parts  by  a  slight 
antero-posterior  ridge.  The  lateral  part  is  triangular  in  shape  and  articulates 
with  the  navicular  bone ;  the  medial  part  is  qiuxdrilateral  and  articulates  with 
the  lunate  bone.  The  ulnar  notch  and  the  carpal  articular  surface  are  separated 
from  each  other  by  a  ridge  to  which  is  attached  the  l)ase  of  the  triangular  tibro- 
cartilage.  The  anterior  harder  of  the  distal  extremity  is  rough  and  prominent, 
and  gives  attachment  to  the  volar  radio-carpal  ligament.  The  posterior  border 
gives  attachment  to  the  dorsal  radio-carpal  ligament  and  is  grooved  for  the  trans- 
mission of  tendons.  These  grooves  may  be  described  as  follows,  in  order  from 
the  medial  to  the  lateral  side  of  the  bone :  The  first  is  broad  and  shallow,  for  the 
tendons  of  the  extensor  digitoruni  communis  and  extensor  indicis  proprius.  The 
second  is  well  marked,  and  passes  ol)li(^uely  distally  and  laterally.  It  transmits 
the  tendon  of  the  extensor  pollicis  longus.  The  third  is  broad  and  is  sub- 
divided by  a  slight  ridge  into  two  parts ;  the  medial  part  transmits  the  tendon  of 
the  extensor  carpi  radialis  brevis,  and  the  lateral  part  the  tendon  of  the  extensor 
carpi  radialis  longus. 

The  stf/loid  process  is  the  cone-shaped  prolongation  of  the  lateral  surface  of  the 
distal  extremity  of  the  radius.  Its  lateral  surface  is  marked  by  a  shallow  groove 
wiiich  transmits  the  tendons  of  the  abductor  pollicis  longus  and  extensor  pollicis 
brevis.  The  tendon  of  the  brachio-radialis  is  attached  to  either  lip  of  this  groove. 
The  radial  collateral  ligament  is  attached  to  the  apex  of  the  styloid  process. 

The  radius  articulates  with  the  humerus,  ulna,  navicular,  and  lunate  bones. 


The  Carpus 

The  Bones  of  the  Wrist  or  Carpus  are  eight  in  number,  arranged  in  two 
rows  :  tlmsc  ill  the  pioxiiiial  low  from  the  radial  to  the  ulnar  border  are  the  navicular, 
lunate,  triquetral,  and  pisiform;  those  in  the  distal  row,  in  the  same  onler,  are  the 
greater  multangular,  the  lesser  multangular,  the  capitate,  and  the  hamate. 
^^'ilh  one  exc('])tion,  the  pisit'oini,  the  cavpal  hones  have  six  surfaces.  TJir  dorsal 
and  rolar  sitrfucrs  are  non-articular  and  are  rough  U)\-  the  attachment  of  ligaments. 
The  lateral  surface  of  the  greater  multangular  and  the  navicular,  and  the  mediai 
surface  of  the  triquetral,  hamate,  and  ])isiform,are  also  non-articular.  The  bones  of 
the  carpus  articulate  with  each  other  and  collectively  form  a  sort  of  arch,  convex 
dor.sally  and  concave  anteriorly  from  side  to  side.  The  pisiform  bone  and  the 
hook  of  the  hamate  medially,  and  the  prominent  ridge  of  the  greater  multangular 
and  the  tuberosity  of  the  navicular  bone  laterally,  serve  to  deepen  the  cavity. 
The  volar  carpal  ligament  is  attached  to  these  ])rominences  on  either  side,  and 
forms  an  arch  under  which  the  llexor  tendons  of  the  fingers  and  the  median  nerve 
pass.  The  proximal  surfaces  of  the  navicular  and  lunate  l)ones  articulate  with  the 
radius.  The  distal  surfaces  of  the  distal  row  of  cari)al  l>ones  articulate  with  the 
metacarjjal  bones. 

The  Metacarpus 

The  Metacarpal  Bones  are  five  in  number,  forming  the  skeleton  of  the 
palm.     Tiiey  consist  of  a  shaft  and  two  extremities. 
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The  carpal  extremity,  ni  base  of  each,  articulates  with  the  carpal  bones. 
Tlieir  digital  extremities  or  heads  articuhite  with  tlie  first  jthalanges  of  tlie 
fiiji'ers.  The  second,  third,  fourth,  ami  fifth  victacarpnl  hours  articulate  bv  their 
bases  with  each  other,  and  are  connected  together  at  their  phalangeal  extremities 
by  ligaments. 

Tne  shafts  are  separated  t'rum  each  other  by  the  interosseous  spaces.  They  are 
convex  posteriorly  and  concave  anteriorly,  and  have  three  siir/airs,  two  lateral  and 
cue  dorsal.  A  prominent  ridge,  on  the  anterior  surface  of  the  bone,  separates  the 
lateral  surfaces  from  each  other.  These  surfaces  are  grooved  for  the  origins  of  the 
interosseous  muscles.  The  dorsal  surface  presents  a  smooth  triangular  area  which 
is  overlaid  liy  the  tendons  of  the  extensor  muscles. 

The  digital  extremity  or  head  has  a  convex  surface  for  articulation  with  the 
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AspKcT  OF  THE  Carpus  and  MKTACAHPr 
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proximal  phalanx  of  tlie  finger.  It  is  notched  on  its  volar  aspect  for  the  trans- 
mission of  the  Hexor  tendons.  Its  dorsal  surface  is  Hat  and  is  overlaiil  by  the 
extensor  tendons.  On  either  side  of  the  head  is  a  fuWrcle  to  wliich  is  attached 
the  collateral  ligament  of  the  metacar])0-phalangeal  juint. 

The  Phalanges 

The  Phalanges  are  the  linger  liones.  'I'liey  are  fourteen,  three  for  each 
fingrr  and  two  i>>v  the  tliuml). 

The  proximal  extremity  of  each  bone  in  the  first  phalanx  has  an  oval,  concave 
surface  for  articulation  with  the  corres]>onding  metacarpal  boue.  On  either  side 
of  this  is  a  rough  surface  for  the  attachment  of  the  collateral  ligaments  of  the 
metacari'o-i.halangeal  joints  and  of  the  interosseous  muscles.  The  dorsal  surface 
of  the  shaft  is  convex  and  sui)ports  the  extensor  tendons.  The  rolar  surface  is 
Hat  and  is  marked  on  either  side  by  two  borders  which  atVord  attachment  to  the 
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sheath  of   the    flexor  muscles.      The   shaft   becomes   smaller  towards  its  distal    i 
extremity,  where  it  articulates  with  the  second  phalanx. 

The  second  phalanx  i.s  smaller  than  the  flrst.     The  divided  tendon  of  the   ) 
flexor  diii:iUiruiii  suliliiuis  is  attached  to  the   margin    on  either  side  of  its   volar 
surface,  near  the   proximal   end  of   the   bone,  and   the   central   tendon   of   the 
extensor  ditfitorum   cDunnuuis  is  attached  to  its  dorsal  surface,  near  the   same 
extremity. 

The  third,  or  terminal,  phalanx  is  smaller  than  either  of  the  others.  It 
atiurds  insert  inn  anterior///  and  near  its  proximal  end  to  the  tendon  of  the  flexor 
dicritorum  i»n)fundus,  and  dorsally,  near  the  same  extremity,  it  gives  insertion  to 
tlie  terminal  jiart  of  tlie  tendon  of  the  extensor  digitorum  communis. 

Sesamoid  Bones. — Small  sesamoid  bones  are  often  found  lodged  in  the 
tendons  and  ligtmeuts  of  the  metacarpo-phalangeal  articulations  of  the  hand,  on 
the  palmar  surface,  most  frequently  in  the  first,  second,  and  last  of  these 
articulations. 

BONES  OF  THE  LOWER  EXTEEMITY 
The  Os  Coxae 

The  Os  Coxae  or  hip  bone  is  large,  flat,  and  of  irregular  shape.  In  a  young 
child  it  consists  of  three  distinct  portions,  called  the  ilium,  the  ischium,  and  the 
pubis:  but  as  the  growth  of  the  subject  proceeds  these  parts  become  united 
in  one. 

The  acetabulum  is  a  deep,  circular  depression  on  the  outer  side  of  the  bone, 
for  the  recei)tioii  of  the  head  of  the  femur.  It  is  formed  by  portions  of  the  ilium, 
the  ischium, and  the  pubis,  and  fusion  between  these  three  parts  takes  place  within 
and  about  it.  It  has  a  prominent  margin  to  which  the  glenoid  lip  is  attached, 
which  also  serves  for  the  attachment  of  the  capsule  of  the  hip  joint.  The  lower 
part  of  the  margin  displays  a  deep  notch,  the  acetabular  notch,  whose  edges  give 
attachment  to  the  ligameutum  teres  of  the  femur  and  to  the  transverse  ligament. 
The  latter  stretches  across  the  notch,  thus  converting  it  into  a  foramen  for  the 
transmission  of  vessels  and  nerves.  Continuous  with  the  notch  above  is  the 
acetabular  fossa,  a  rough  depression  at  the  bottom  of  the  acetabulum,  which  lodges 
a  larL^e  mass  of  fat.     Around  tliis  area  is  the  articular  surface. 

The  obturator  foramen  is  the  large  opening  which  lies  below,  and  medial  to, 
the  acetabulum.  It  is  bounded  in  front  and  above  by  the  pubis,  and  behind  and 
below  [)y  the  ischium.  It  presents  above  and  in  front  the  obturator  groove.  This 
is  converted  into  a  canal  for  the  passage  of  the  obturator  vessels  and  nerve  by  a 
ligamentous  band  which  extends  between  the  tubercles  usually  found  on  either 
side  of  and  below  the  groove.  The  margin  of  the  obturator  foramen  is  thin,  for  the 
attachment  of  the  obturator  membrane  which  stretches  across  the  aperture  from 
side  lo  side. 

The  Ilium  is  that  larger  part  of  the  bone  which  lies  above  the  acetabulum, 
and  may  be  described  as  having  a  crest,  an  anterior  and  posterior  border,  and 
a  lateral  and  medial  surface. 

The  crest  or  superior  curved  border  of  the  ilium  terminates  at  either  end  in  the 
anterior  and  posterior  superior  iliac  sjiines,  two  projections  which  mark  its  junction 
with  the  anterior  and  posteritir  borders  respectively.  The  crest  presents  for 
examination  an  external  and  internal  lip  and  an  intermediate  space.  The  external 
lip  is  marked  by  a  tubercle  situated  about  2A  inclies  from  its  anterior  extremity. 
It  gives  attachment  to  the  tensor  fasciaj  lata%  obliquus  externus  abdominis, 
latissinuis  dorsi,  and  the  fa.scia  lata  (the  deep  fascia  of  the  thigh).  T/ie  internal  lip 
gives  attachment  to  the  transversus  abdominis,  quadratus  lumborum,  sacro-spinalis, 
and  iliacus.  The  intermediate  sjmce  aflbrds  attachment  to  the  obliquus  internus 
abdominis. 

7'hr  anterior  border  of  the  ilium  extends  from  tiie  anterior  superior  iliac  spine 
above  to  the  margin  of  the  acetabulum  below.  Tlie  anterior  sujjerior  iliac  spine 
gives  attachment  laterally  to  the  fascia  lata  and  tensor  fascia^  latic ;  medially 
to  the  iliacus.  ami  .niti'iioilv  to  the  inguinal  ligament  and    the    sartorius.     The 
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latter  muscle  also  gains  origin  from  the  notch  below  the  anterior  superior  spine. 
Hie  anterior  border  is  marked  below  by  a  projection — the  anterior  inferior  iliac 
^pine — which  gives  origin  to  the  straight  head  of  the  rectus  femoris,  and  allords 
(ittachment  to  the  ilio-femoral  ligament  of  the  hip  joint. 

The  jwsten'ior  border  of  the  ilium  extends  from  the  posterior  superior  iliac  spine 
0  the  posterior  inferior  iliac  spine,  these  two  projections  being  separated  by  a 


Anterior  gluteal  line^ 


Anterior 
sujK-rior 
si>iiie 


Small  sciatic  notch 


Ischial  tuberosity 


Ramus  of  ischium 
Fio.  26^.— Tur;  Wxr.wv  Os  Cox.K  (Outri   Asii.-.t). 


lOteh.  Below  the  posterior  inferior  iliac  spine  is  the  f/reafer  sciatic  notch, 
.vhich  is  converted  into  a  foramen  by  the  sacro-spinous  ligament,  and  transmits 
he  ])iriformis,  the  superior  and  inferior  gluteal  vessels  and  nerves,  the  sciatic 
lerve,  and  the  nerves  to  the  obturator  internus  and  quadratus  femoris. 

The  lateral  surface  of  the  ilium  is  divided  into  an  upper  or  gluteal  part,  called 
.he  dorsum  ilii,  and  a  lower  or  acetabular  i)art. 

The  dorsum  ilii  presents  an  expanded,  smooth  surface,  concave   bi-liin-l  and 
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convex  in  front.     It  is  marked,  sometimes  indistinctly,  by  three  curved  lines — the 
posterior,  the  anterior,  and  the  inferior  gluteal  lines. 

Tlic  poslc7'ior  gluteal  line  passes  downwards  and  forwards  from  the  iliac  crest, 
about  2i  inches  in  front  of  its  posterior  extremity,  towards  the  upper  margin  of 
the  greater  sciatic  notch.  The  surface  al)Ove  and  behind  this  line  is  rough  and 
gives  origin  to  part  of  the  gluteus  maximus.  The  anterior  gluteal  line  leaves  the 
iliac  crest  about  an  inch  and  a  half  behind  its  anterior  extremity,  and  curves  back- 
wards and  downwards  to  the  upper  part  of  the  greater  sciatic  notch.  The  space 
between  this  and  the  posterior  gluteal  line  affords  origin  to  the  gluteus  medius. 
The  inferior  gluteal  line  commences  above  the  anterior  inferior  iliac  spine  and 
curves  backwards  towards  the  middle  of  the  greater  sciatic  notch.  The  area 
between  this  and  the  preceding  line  gives  origin   to  the  gluteus  minimus.     The 
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reflected  head  of  the  rectus  femoris  arises  from  the  groove  between  the  inferior 
gluteal  line  and  the  margin  of  the  acetabulnm. 

21ic  acetabular  jiart  enters  into  ilie  formation  of  the  acetabulum.  It  is 
separated  from  the  gluteal  surface  by  the  margin  of  the  acetabulum. 

The  medial  surface  of  the  iliinn  displays  posteriorly  an  auricular  smooth 
surface  for  articulation  with  the  sacrum.  Behind  and  above  this  is  a  rough 
elevation,  the  iliac  tuberosity,  which  gives  attachment  to  the  posterior  sacro-iliac 
ligaments,  and,  wl)ere  it  becomes  continuous  with  the  internal  lip  of  the  crest,  to 
the  origins  of  the  sacro-spinalis  and  multilidus. 

The  anterior  and  upper  portion  of  tlie  medial  surface  is  smooth  and  concave 
above  wiiere  it  forms  the  iliac  fossa  and  gives  origin  to  the  iliacus.  The  lower 
jtortion  forms  ])art  of  the  true  pelvis  and  gives  origin  to  some  of  the  fibres 
of  the  oltturator  internus.  It  is  se]»arated  from  the  iliac  fossa  by  a  ridge,  the  ilia- 
pectineal  line,  which  extends  obliijuely  downwards  and  forwards  from  the  auricular 
surface  to  the  medial  side  of  tlie  ilio-pectineal  eminence.  The  latter  is  a  prominence 
which  is  situated  in  front  of  the  acetabulum  and  marks  the  point  of  fusion  of  the 
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'ilium  and  the  pubis.     The  sliallow  groove  between  it  and  tlio  anterior  inferior  ih'ac 
ipine  is  for  the  lodgment  of  the  ilio-psoas  muscle. 

The  Ischium  constitutes  the  lower  and  l»ack  part  of  the  hip  bone.     It  consists 
of  a  bod}',  a  tuberosity — which  is  that  part  of  the  bone  which  supports  the  body  in 
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Fig.  27.— The  Right  Os  Cox.t:  (Inner  A.spect). 

Pitting — and  a  ramus,  which  is  the  tiiinner  part  of  the  bone  extending  upwards 
rem  the  tuberosity  to  the  point  at  which  it  becomes  united  to  the  ramus  of  the 
hubis. 

j      The  body  displays  a  lateral,  medial,  and  posterior  surface,  and  a  lateral,  medial, 
md  posterior  border. 

The  lateral  surface  is  smooth  and  concave,  and  represents  that  portion  of  the 
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ischium  which  enters  iuto  the  formation  of  the  acetabulum.  It  is  grooved  just 
below  the  rim  of  tlie  latter  for  the  tendon  of  the  obturator  externus. 

'The  medial  surface  is  smooth  and  slightly  concave.  It  forms  a  portion  of  the 
wall  of  the  true  pelvis  and  gives  attachment  to  part  of  the  obturator  internus. 

The  i)ostcrior  surface  presents  a  smooth  area,  bounded  laterally  by  the  margin  of 
the  acetabulum,  posteriorly  by  the  posterior  border,  and  below  by  the  tuberosity.  It 
is  overlaid  by  the  piriformis,  gemelli,  and  obturator  internus  muscles.  The  groove 
for  tlie  tendon  of  the  obturator  externus  is  continued  on  the  lower  part  of  this  surface. 

Tlic  lateral  border  is  represented  by  the  margin  of  the  acetabulum,  and  gives 
attachment  to  the  glenoid  lip. 

The  medial  border  forms  the  lateral  boundary  of  the  obturator  foramen. 

The  -posterior  border,  confluent  above  with  the  ilium,  is  marked  by  the  spine 
of  the  ischium,  a  pointed  prominence  which  gives  attachment  laterally  to  the 
gemellus  superior,  by  its  apex  to  the  sacro-spinous  ligament,  and  medially  to  the 
coccygeus  and  levator  ani  muscles. 

Inferior  to  this  is  the  lesser  sciatic  notch,  which  transmits  the  tendon  of  the 
obturator  internus  muscle  and  the  obturator  nerve. 

The  tuberosity  displays  a  lateral,  medial,  and  posterior  surface.  The  lateral 
surface  lies  between  the  posterior  margin  of  the  obturator  foramen  and  a  well- 
defined  border  which  separates  it  from  the  posterior  surface.  The  groove  for  the 
tendon  of  the  obturator  externus  limits  it  above,  and  below  it  is  confluent  with 
the  ramus. 

The  medial  surface  forms  part  of  the  wall  of  the  true  pelvis. 

The  jjostcrior  surface  is  divided  by  an  oblique  ridge  into  two  parts,  tlie  upper 
and  lateral  of  which  gives  origin  to  the  semimembranosus,  while  the  lower  and 
medial  affords  attachment  to  the  long  head  of  the  biceps  and  to  the  semitendino-us. 
Its  medial  lip  gives  attachment  to  the  sacro-tuberous  ligament.  Its  lateral  lip 
gives  origin  to  the  quadratus  femoris.  Below  and  in  front  origin  is  given  to  part 
of  the  adductor  magnus.  Above,  where  the  tuberosity  becomes  confluent  with  the 
posterior  surface  of  the  body,  origin  is  given  to  the  gemellus  inferior. 

The  ramus  is  the  thin.  Hat  part  of  the  bone  which  extends  ujjwards  and 
medially  from  the  tuberosity  to  the  point  at  which  it  becomes  united  to  the 
descending  ramus  of  the  pubis.  Its  lateral  surface  is  rough,  and  gives  origin 
to  part  of  the  obturator  externus  and  adductor  magnus.  Its  medial  surface  is 
smooth  and  forms  part  of  the  wall  of  the  true  pelvis. 

The  pubis  constitutes  the  front  part  of  the  hip  bone.  It  has  a  superior  or 
ascending  and  an  inferior  or  descending  ramus.  The  body  is  that  broader  part  of 
the  bone  where  the  two  rami  meet. 

The  body  has  two  surfaces,  anterior  and  posterior,  and  three  borders,  superior, 
medial,  and  lateral. 

The  anterior  surface  is  rough,  and  gives  origin  to  the  adductor  longus,  to  some 
fibres  of  the  obturator  externus,  and  to  the  adductor  brevis  and  gracilis. 

The  posterior  surface  is  smooth,  and  forms  part  of  the  front  wall  of  the  true 
pelvis.     It  gives  origin  to  the  levator  ani. 

7%e  superior  border  or  crest  extends  from  the  medial  extremity  of  the  bone  to 
the  pubic  tubercle.  It  gives  origin  to  the  rectus  abdominis  and  pyraniidalis,  and 
attachment  to  the  conjoint  tendon  (falx  aponeurotica)  of  the  obliquus  internus  and 
transversus  abdominis.  The  junction  of  the  medial  extremity  of  the  crest  with 
the  medial  border  forms  what  is  known  as  t/tc  angle. 

The  imbic  tubercle  gives  attachment  to  the  medial  extremity  of  the  inguinal 
ligament. 

The  medial  border  displays  an  oval  roughened  surface  covered  with  carti]aL;v, 
for  articulation  with  its  fellow  of  the  ojipositc  side.  The  joint  thus  formed  by  tlie 
pubic  bones  is  known  as  the  sj/)iij)hi/sis  pubis. 

Till-  loin-Ill  Jtorilrr  has  a  thin  e(lge.  It  forms  part  of  the  margin  of  the 
obturator  tniniucn  and  gives  attachment  to  the  obturator  membrane. 

The  superior  ramus  extends  upwards  and  laterally  from  the  body  towards  the 
acetabulum.  It  has  three  surfaces,  superior,  inferior,  and  posterior;  and  a  lateral 
extremity,  which  enters  into  the  formation  of  the  acetabulum. 
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The  superior  surface  is  of  triangular  shape  and  extends  from  the  pubic  tubercle 
to  the  ilio-pectineal  eminence.  It  is  bounded  in  front  by  the  ohlurator  crest,  a 
ridge  which  extends  from  tlie  pubic  spine  to  the  cotyloid  notch.  A  line  wliich 
extends  upwards  and  laterally  from  the  pubic  tubercle  ami  becomes  continuous 
with  the  ilio-pectineal  line  limits  the  superior  surface  behind.  It  is  known  as  the 
pubic  portion  of  the  ilio-pectineal  line,  and,  together  with  the  surface  of  the  bone 
in  front  of  it,  gives,  origin  to  the  pectineus. 

'The  inferior  surface  is  grooved  at  its  lateral  extremity  for  the  transmission  of 
the  obturator  vessels  and  nerve.  It  forms  the  "superior  boundary  of  the  obturator 
foramen. 

T/tc  jKi^frrior  surface  forms  part  of  the  anterior  wall  of  the  true  pelvis. 
The  inferior  ramus  extends  downwards  and  laterally  from  the  lower  part  of 
the  body  of  the  pubis  to  unite  with  the  ramus  of  the  ischium.  Its  anterior 
surface  gives  origin  to  the  gracilis,  adductor  brcvis  and  magnus,  and  to  some  fibres 
of  the  obturator  externus  muscles.  The  posterior  surface  is  smooth.  Its  lateral 
borthr  forms  part  of  the  margin  of  the  obturator  foramen  and  gives  attachment  to 
tlie  obturator  membrane.  Its  medial  border  is  thick,  rounded,  and  everted. 
i  The  hip  bone  articulates  with  the  sacrum,  the  femur,  and  with  its  fellow  of  the 
iopposite  side. 

The  Femur 

The  Femur  or  Thigh  Bone. — This  is  the  largest'and  longest  bone  in  the 
body.     It  (I  insists  of  a  luoxiiual  extremity,  a  shaft,  and  a  distal  extrenuty. 
The  proximal  extremity  comprises  a  head,  a  neck,  and  two  trochanters. 
The    head    is    globular   and    is    directed    upwards,   medially,   and    somewhat 
)rwartls.     Near  its  centre  is  a  hollow,  the  fossa  of  the  head  of  the  femur,  for  the 
ittaihment  of  the  round  ligament  of  the  femur. 

The  neck  connects  tlie  head  and  the  shaft;  it  is  directed  ui)war(.ls,  medially, 
ind  a  little  forwards,  and  forms  with  the  shaft  an  angle  of  about  125°.  It  has 
wo  surfaces,  anterior  and  posterior,  and  two  borders,  superior  and  inferior. 

The  anterior  surface  is  pierced  by  many  vascular  foramina.  It  is  separated 
rem  the  shaft  by  the  proximal  part  of  the  intertrochanteric  line.  This  is  a  ridge 
hich  extends  oblicjuely,  distally,  and  medially,  from  the  tubercle  which  marks  tlie 
anction  of  the  proximal  and  anterior  part  of  the  neck  with  the  great  trochanter, 
0  about  2  inches  distal  to  the  lesser  trochanter,  where  it  terminates  in  the  linca 
'spera.  It  gives  attachment  in  the  proximal  part  of  its  extent  to  the  ilio-femoral 
igament  of  the  hip  joint. 

2'hc  posterior  surface  affords  attachment  to  the  posterior  portion  of  the  capsule 
f  the  hip  joint.  It  is  separated  from  the  shaft  by  the  intertrochanteric  crest, 
rhich  extends  from  the  top  of  the  great  trochanter  distally  and  medially  to  the 
mall  trochanter.  A  little  above  the  middle  of  this  ridge  is  a  fulness  or  tul)ercle 
irhich  iiulicates  the  proximal  limit  of  the  insertion  of  the  (juadratus  fenioris  and 
known  as  the  quadrate  tubercle. 
The  superior  border  is  broad  and  short  and  is  bounded  laterally  by  the  great 
rochanter. 

The  inferior  border  passes  slightly  backwards  and  terminates  at  the  small 
rochanter. 

The  great  trochanter  is  a  large  quadrangular  process  which  marks  the  junction 
f  tlic  proximal  and  lutcral  part  of  tlie  shaft  with  the  neck.  It  dis{)lays  a  lateral 
ind  a  medial  surl'act',  and  superior,  inferior,  anterior,  and  jtosterior  bordens. 

The  lateral  surface  is  convex  and  irregular  in  form.     It  is  traversed  by  a  well- 

iuked  line  which  passes  obliquely  from  tiie  j)osterior  superior  to  the  anterior 

ferior  angle,  and   which   gives  attachment  to  tiie  gluteus  mediu.s.     Above  and 

('.'low  this  line  the  bone  is  overlaid  by  bursie  which  are  interposed  between  it  and 

le  tendons  of  the  gluteus  medius  and  maximus. 

The  medial  surface  slightly  overhangs  the  ])roximal  and   ])osterior  part  of  the 
eck.      At  its  junction  with    the    latter  is  the  foss<c  truchantcriea,  a  depression 
hich  gives  insertion  to  the  obturator  externus.     Above  this  is  the  facet  for  the 
sertion  of  the  obturator  internus  and  the  gemelli. 
4 
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The  superior  border  separates  the  lateral  and  medial  surfaces.  It  is  curved 
and  irregular  and  gives  insertion  to  the  piriformis. 

The  inferior  border  is  the  ridge  which  separates  the  lateral  surface  of  the  great 
trochanter  from  the  lateral  side  of  the  shaft.  It  ailbrds  origin  to  the  proximal 
part  of  the  vastus  lateralis. 

The  anterior  border  extends  distally  and  laterally  from  the  tubercle  at  the 
proximal  extremity  of  the  intertrochanteric  line.  It  gives  insertion  to  the  gluteus 
minimus. 

I'hr  posterior  border  is  rounded  and  forms  the  proximal  part  of  the  intertroch- 
anteric crest. 

The  small  trochanter  is  the  cone-shaped  process  which  projects  from  the  back 
of  the  medial  and  proximal  part  of  the  shaft  at  its  junction  with  the  neck;  it  gives 
insertion  lo  llic  ilio-psuas  muscle. 

The  shaft  is  cylindrical  in  form.  Viewed  from  the  side  it  presents  a  forward 
curve.  It  is  smooth,  except  at  the  back,  wliich  is  marked  by  a  rough  longitudinal 
ridge,  the  linea  aspcrci. 

The  shaft  displays  for  examination  three  borders,  medial,  lateral,  and  posterior; 
and  three  surfaces,  medial,  lateral,  and  anterior. 

The  medial  border  extends  from  the  spiral  line,  at  a  point  level  with  the  small 
trochanter,  to  the  front  of  the  medial  condyle.  It  limits  the  attachment  of  tiie 
vastus  intermedins  (o.T.  crureus)  medially. 

7'/tc  lateral  border  extends  from  the  anterior  inferior  angle  of  the  great 
trochanter  to  the  front  of  the  lateral  condyle. 

The  posterior  border  is  represented  by  the  linea  aspera,  which  extends  distally 
along  the  middle  tliird  of  the  posterior  as])ect  of  the  shaft.  It  consists  of  a  medial 
and  a  lateral  lip  enclosing  a  narrow,  rough  space.  Above  it  diverges  into  three 
ridges ;  the  outer  of  these,  called  the  (jluteal  ridf/e,  Extends  upwards  towards  the 
great  trochanter  and  gives  insertion  to  the  gluteus  maximus.  The  medial  ridge 
constitutes  part  of  the  spired  line,  and  the  intermediate  ridge  extends  from  the 
intermediate  space  of  the  linea  aspera  upwards  to  the  small  trochanter.  It  is 
known  as  the  pedinecd  line  and  gives  insertion  to  the  pectineus  muscle. 

Distally  the  two  lips  of  the  linea  aspera  pass  towards  the  medial  and  lateral 
cpicondyles,  forming  the  medial  and  lateral  epieondylic  lines  and  enclosing  a  space 
called  tlie  popliteal  surface. 

The  medial  epicondijlie  line  displays  a  faintly  marked  groove  above  for  the 
popliteal  artery.  It  terminates  distally,  on  the  proximal  and  medial  surface  of  the 
medial  epicondyle,  in  the  adductor  tubercle,  which  gives  attachment  to  the  tendoD 
of  the  adductor  magnus. 

The  spiral  line,  the  medial  line  of  the  linea  aspera,  and  the  medial  epieondylic 
line  give  origin  to  the  vastus  medialis.  The  medial  lip  also  gives  insertion  in  its 
middle  third  to  the  adductor  longus. 

The  intermediate  space,  the  medial  epieondylic  line,  and  the  adductor  tubercle 
give  insertion  to  the  adductor  magnus.  Between  the  pectineus  and  the  adductor 
longus  medially  and  the  adductor  magims  laterally  insertion  is  given  to  the 
adductor  brevis. 

The  lateral  lip  of  tlie  linea  aspera  and  the  lateral  epieondylic  line  give  origin 
to  tlie  short  head  (jf  the  biceps  femoris,  which  arises  below  the  insertion  of  tlie 
gluteus  maximus;  more  laterally  they  also  give  origin  to  the  vastus  lateralis. 
The  vastus  intermedins  muscle  also  arises  from  the  distal  half  of  the  lateral 
lip  and  from  the  proximal  i)art  of  the  lateral  epieondylic  line. 

T/ie  anterior  surface  of  the  shaft  lies  between  the  lateral  and  the  medial 
bordei-s.  It  gives  origin  in  its  proximal  two-thirds  to  the  vastus  intermedins,  and 
in  its  distal  fourth  to  the  articularis  genu  (o.T.  sub-crureus). 

The  lateral  surface  comprises  that  part  of  the  shaft  whicli  lies  between  the 
lateral  border  and  the  lateral  lip  of  the  linea  aspera.  It  gives  origin  in  its 
proximal  two-thirds  to  the  vastus  intermedins. 

2'lie  medial  surface  comprises  the  portion  which  lies  between  the  medial 
border  and  the  medial  lip  of  the  linea  aspera.  It  is  overlaid  by  the  vastus 
medialis. 
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The  distal  extremity  of  the  femur  consists  of  two  condi/lcs  which  coalesce  iu 
front,  forming  a  smooth  articular  surface  for  the  patella.  Tiiey  are  separated  from 
each  other  behind  by  a  deep  depression  called  the  intcrcondyloid  fossa.  The 
medial  surface  of  the  lateral  condyle  forms  the  lateral  boundary  of  the  fossa  and 
gives  attachment  posteriorly  to  the  anterior  cruciate  ligament.  The  lateral  surface 
of  the  medial  condyle  forms  the  medial  boundary  of  tlie  fossa.  Near  its  distal  and 
anterior  part  attachment  is  given  to  the  posterior  cruciate  ligament.  On  the  lateral 
side  of  the  lateral  condyle  and  on  the  medial  side  of  the  medial  condyle  are  rough 
elevations,  called  respectively  the  lateral  and  medial  e^ncondyles. 

The  lateral  cpicondyle  is  smaller  than  the  medial.  It  gives  attachment  behind 
its  most  prominent  part  to  the  fibular  collateral  ligament  of  the  knee  joint.  Just 
below  this  is  a  depression  which  gives  origin  to  the  popliteus,  and  extending 
proximally  and  backwards  from  this  depression  is  a  groove  which  lodges  the 
tendon  of  the  popliteus  when  the  leg  is  Hexed.  In  the  extended  position  the 
tendon  passes  over  the  diistal  lip  of  the  groove.  Above  the  surface  which  gives 
attachment  to  the  fibular  collateral  ligament  origin  is  given  to  the  lateral  head  of 
the  gastrocnemius  muscle,  and  close  to  this  is  the  origin  of  the  plantaris. 

The  medial  cpicondyle  gives  attachment  to  the  til)ial  collateral  ligament  of  the 
knee  joint.  Just  proximal  to  it  is  the  adductor  tubercle  and  behind  this  is  an 
impression  for  the  medial  head  of  the  gastrocnemius  muscle. 

Tlie  articular  surface  for  the  patella  occupies  the  anterior  portion  of  the  lower 
extremity  where  the  two  condyles  meet,  and  is  known  as  the  imtellar  surface  or 
trochlea.  The  tibial  articular  surfaces  occupy  the  distal  and  posterior  aspects  of 
the  condyles ;  they  are  convex  and  are  for  articulation  witli  the  tibia. 

The  femur  articulates  with  the  os  coxje,  the  patella,  and  the  tibia. 

The  Patella 

The  Patella  or  Knee-cap. — The  patella  is  a  sesamoid  bone  of  triangular 
form  situated  in  front  of  the  knee  joint.  It  is  developed  in  the  tendon  of  the 
quadriceps  extensor  and  presents  for  examination  an  anterior  and  posterior  surface, 
and  proximal,  medial,  and  lateral  borders.  Tlie  distal  angle  of  tlie  l)one  is  known 
as  the  apex. 

The  anterior  surface  is  slightly  convex  and  is  overlaid  by  the  expansion  of  the 
quadriceps  extensor  tendon.  A  bur.sa  is  interposed  between  this  surface  and  the 
skin. 

The  2)Osterior  surface  is  divided  liy  a  longitudinal  ridge  into  two  parts  for 
articulation  with  the  condyles  of  the  femur.  The  more  lateral  of  these  articular 
areas  is  the  wider  and  deeper.  Distal  to  the  smooth  articular  surface  is  a  rough 
area,  the  under  part  of  the  apex,  which  is  covered  proximally  by  synovial  monil)rane 
and  gives  attachment  in  its  distal  half  to  the  ligamentum  patelki-. 

The  jiroximal  border  or  base  gives  attachment  to  the  comni(»n  tendon  of  the 
quadriceps  extensor. 

The  medial  and  lateral  borders  give  attachment  respectively  to  the  vastus 
medialis  and  vastus  lateralis  muscles. 

The  patella  articulates  with  the  femur. 

The  Tibia 

The  Tibia  is  the  medial  Ijone  of  the  leg  and  ])rosonts  for  examination  a  shaft 
and  two  cxticuiitics. 

The  proximal  extremity,  called  the  head  of  the  tibia,  consists  of  two  condyles, 
medial  and  lu/i  nd,  eacli  liaving  a,  smooth  surface  above  for  articulation  with  the 
corresponding  condyle  of  the  femur.  A  ridge  of  bone,  called  the  intcrcondyloid 
eminence,  lies  between  those  articular  surfaces.  The  uneven  depressions  found  in 
front  of  and  Itehind  the  intcrcondyloid  eminence  give  attachment  to  the  lateral 
and  medial  meniscus  and  to  the  cruciate  ligaments.  The  medial  condyle  is 
grooved  transversely  on  its  postero-medial  aspect  for  the  insertion  of  the  tendon  of 
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the  semimembranosus  muscle.  Proximal  to  this  groove  attachment  is  given  to  the 
posterior  portion  of  the  tibial  collateral  li,<,'ament  of  the  knee  joint.  The  lateral 
loiulyle  has  a  small  articular  facet  on  its  i)ostcrior  surface  for  the  head  of  the 
til»ula.  Its  antoro-lateral  surface  gives  attachment  to  the  tractus  iliotibialis 
(i).T.  ilio-tibial  bantl)  anil  below  this  urij^in  is  given  to  part  of  the  extensor 
(ligitorum  longus. 

The  medial  and  lateral  condyles  are  confluent  with  each  other  in  front, 
presenting  a  flat  surface  below  which  is  an  eminence  called  tlie  tubercle  of 
the  tibia,  for  the  attachment  of  the  ligamentum  patella\  IVhind,  the  con- 
dyles are  separated  by  the  popliteal  notch,  which  gives  attachment  to  part  of 
the  obli(|ue  popliteal  ligament  and  to  the  posterior  cruciate  ligament  of  the 
kiioe  joint. 

The  shaft  is  triangular  in  cross-section,  having  an  anterior  crest,  a  medial 
holder,  and  an  interosseous  or  lateral  border,  and  medial,  lateral,  and  posterior 
:irfaces. 

The  anterior  crest,  commonly  known  as  the  shin,  extends  from  the  tubercle 
loximally  to  the  anterior  border  of  the  medial  malleolus  distally.  It  is  sub- 
iianeous  throughout  its  whole  length. 

The  medial  border  extends  from  the  postero-medial  part  of  the  medial  condyle 
inoximally  to  the  posterior  border  of  the  medial  malleolus  distally.  It  gives 
insertion  in  the. proximal  2  inches  of  its  extent  to  a  few  fibres  of  the  popliteus ; 
in  its  middle  third  it  gives  origin  to  part  of  the  soleus  muscle. 

The  interosseous  or  lateral  border  gives  attachment  to  the  interosseous  memlirane. 
It  extends  from  the  lateral  part  of  the  lateral  condyle,  just  in  front  of  the  facet  for 
the  fibula,  to  about  2  inches  from  the  distal  part  of  the  bone;  here  it  bifurcates, 
enclosing  a  triangular  surface  for  articulation  with  the  fibula  and  giving  attach- 
ment to  the  interosseous  ligament,  which  connects  the  contiguous  non-articular 
surfaces  of  the  tibia  and  fibula. 

The  medial  surface  is  subcutaneous  except  in  its  proximal  fourth,  where  it  gives 
insertion  to  the  sartorius,  gracilis,  and  semitendinosus,  and  behind  these  to  the 
Ulterior  portion  of  the  tibial  collateral  ligament  of  the  knee. 

The  lateral  surface  gives  origin  in  its  proximal  two-thirds  to  the  tibialis 
interior.  Its  distal  third  is  directed  forwards  to  the  front  of  the  l)one  and  is 
"verlaid  by  tlie  tendons  of  the  tiliialis  anterior,  extensor  hallucis  longus,  and 
\ tensor  digitorum  longus. 

The  posterior  surface  is  crossed  above  by  the  j^opliteal  or  oblique  line,  which 
'\ tends  distally  and  medially  from  the  articular  facet  for  the  fibula  to  the  distal 
limit  of  the  proximal  third  of  the  medial  l)order  and  gives  origin  to  part  of  the 
■ileus.  The  popliteus  muscle  gains  insertion  into  the  triangular  surface  above 
:■'  popliteal  line.  A  vertical  ridge  extending  distally  from  the  middle  of  tiie 
,  'l)liteal  line,  divides  the  posterior  surface  of  the  shaft  in  its  middle  third  into 
1  wo  parts.  The  medial  portion  gives  origin  to  the  ilexor  digitorum  longus,  the 
literal  to  part  of  the  til)ialis  posterior.  The  distal  part  of  this  surface  is  covered 
'ly  the  tendons  of  the  tibialis  posterior,  flexor  digitorum  longus,  and  flexor  liallucis 
longus. 

The  distal  extremity  disi)lays  five  surfaces,  namely,  distal,  anterior,  posterior, 
iMi'diiil,  iind  lateral. 

T/ie  dixtol  surface  is  (juadrangular  in  form  and  is  smooth  for  articulation  witli 
the  proximal  surface  of  the  bo(iy  of  the  talus.  It  is  confluent  medially  with  the 
.11  ticular  surface  on  the  lateral  aspect  of  the  medial  malleolus. 

The  anterior  surface  is  smooth  above,  where  it  is  overlaid  by  the  tendons  of  the 
'xtensors  of  tlie  toes  ;  below,  it  is  grooved  transversely  for  the  anterior  ligament  of 
1  lie  ankle. 

The  posterior  surface  is  marked,  .sometimes  faintly,  by  a  groove  for  the  tendon 
"f  the  flexor  hallucis  longus. 

The  medial  surface  projects  distally  and  forms  the  medial  malleolus;  this  is 
i"unded  and  subcutaneous  medially;  laterally  it  is  .smooth  for  artieulation  with 
ilie  talus;  its  anterior  border  and  apex  and  the  notch  Ix'hind  tlie  bitter  give 
utaehment   to   the  deltoid   ligament  of  the   ankle  joint.      A  broad  grcjove  runs 
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obliquely  distally  and  medially  over  the  posterior  surface  of  the  medial  malleolus 
for  the  tendons  of  the  tibialis  posterior  and  llexor  digitorum  longus. 

The  lateral  surface  of  the  distal  extremity  comprises  the  triangular  depression, 
wliich  articulates  below  with  the  fibula  and  presents  a  rougli  surface  above  for  the 
interosseous  ligament. 

The  tibia  articulates  with  the  femur,  the  fd,)ula,  and  the  talus. 


The  Fibula 

The  Fibula  is  the  lateral  bone  of  the  leg,  and  consists  of  a  shaft  and  two 
extremities.  The  proximal  and  distal  extremities  are  so  much  alike  tbat  it  is 
difficult  for  tlie  student  to  distinguish  between  them,  and  also  to  determine 
whetlier  the  bone  under  examination  belongs  to  the  right  or  left  side.  It  may 
therefore  be  of  use  to  note  here  that  the  distal  extremity  has  a  deep,  rough 
depression  behind  its  articular  surface  and  that  it  is  shaped  like  a  ])yramid, 
whereas  tbe  proximal  extremity  is  more  rounded  in  form.  Having  distinguislied 
between  the  proximal  and  distal  extremities,  the  bone  should  be  held  upright  and 
turned  so  that  the  depression  on  the  distal  extremity  is  behind  tlie  articular 
surface,  the  lateral  non-articular  surface  is  then  directed  towards  the  side  to  wliich 

the  bone  l)('lf)llgs. 

The  proximal  extremity  or  head  of  the  fibula  has  on  its  lateral  side  a  pointed 
eminence  directed  ])inxima]ly,  called  the  apex  of  the  head.  Medial  to  this  and 
directed  proximally  and  medially  is  an  articular  facet  for  articulation  with  the 
lateral  condyle  of  the  tibia.  At  the  lateral  and  proximal  part  of  the  head,  in  front 
of  the  apex,  attachment  is  given  to  the  fibular  collateral  ligament  of  the  knee 
joint  and  to  the  biceps  femoris  muscle.  The  fibular  collateral  ligament  splits  the 
tendon  of  the  biceps  femoris  muscle  at  its  insertion,  and  the  two  portions  are 
attached  to  the  head  of  the  fibula  on  either  side  of  the  ligament.  The  apex  gives 
attachment  to  the  short  fibular  collateral  ligament^  of  the  knee  joint  and  to  part 
of  the  tendon  of  the  biceps  femoris.  The  anterior  surface  of  the  head  gives 
attachment  to  the  anterior  superior  tibio-fibular  ligament,  and  is  also  usually 
marked  by  a  tubercle  for  the  origin  of  part  of  the  peroneus  longus.  The  jJosterior 
surface  of  the  head  gives  attachment  to  the  posterior  superior  tibio-fibular  ligament 
and  presents  a  tubercle  for  the  origin  of  the  proximal  part  of  the  soleus. 

The  shaft  is  slender  and  very  irregular,  and  has  four  borders — antero-lateral, 
antero-inedial,  postero-lateral,  and  postero-medial,  separating  four  surfaces — 
anterior,  lateral,  posterior,  and  medial. 

The  antero-lateral  border  extends  distally  from  the  front  of  the  head  to  the 
apex  of  the  triangular  subcutaneous  surface  above  the  lateral  malleolus.  It  gives 
attachment  to  the  intermuscular  septum  which  separates  the  dorsi-Hexors  of  the 
ankle— extensor  digitorum  longus,  extensor  hallucis  longus,  and  peroneus  tertius — 
from  the  peroneus  longus  and  brevi.s. 

The  antero-medial  border  or  interosseous  ridr/e  lies  on  the  medial  side  of  the 
])receding  border.  It  extends  from  just  below  the  head  of  the  bone  to  about  2 
inches  above  the  anterior  border  of  the  lateral  malleolus.  It  gives  attachment  to 
the  interosseous  membrane  which  separates  the  dorsi-llexor  muscles  of  the  ankle, 
whicli  lie  on  the  front  of  the  bone,  from  the  plantar  ilexors  on  its  posterior  and 
medial  aspect. 

7%e  postero-lateral  border  extends  from  the  root  of  the  apex  above  to  the  posterior 
border  of  the  lateral  malleolus  below.  It  gives  origin  in  its  proximal  third  to  part 
of  tiie  soleus  and  affords  attachment  to  the  intermuscular  septum  which  separates 
the  peroneal  muscles  from  the  flexor  hallucis  longus. 

Tlie  postero-medial  border  extends  from  the  medial  side  of  the  head  distally  to 
the  distal  limit  of  the  middle  third  of  the  bone,  where  it  l)ecomes  continuous  with 
tlie  interosseous  ridge.  It  atlbrds  attachment  to  the  aponeurosis  which  covers  the 
tibialis  posterior  and  separates  it  from  the  soleus  and  flexor  hallucis  longus. 

The  anterior  surface  lies  between  the  antero-medial  or  interosseous  and  the 

'  An  inconstant  structure. 
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nntero-lateral  bnrdors.  It  frivcs  origin  to  the  dorsi-flexors  of  tlio  ankle — tlir 
extensor  digitoniin  longus,  extensor  hallucis  longns,  and  peronens  terlius. 

The  lateral  or  peroneal  surface  lies  between  the  antcro-lateval  and  the  postero- 
lateral borders.  It  is  directed  laterally  in  its  proximal,  and  backwards  in  its  distal 
third,  where  it  is  conlluent  witli  the  groove  for  the  tendons  of  the  peronens  longns 
and  brevis  on  the  back  of  the  lateral  nialleolns.  It  gives  origin  to  the  peronens 
lungus  and  brevis. 

The  iwstcrior  surface  occnpies  the  space  between  the  postero-lateral  and  Die 
]>ostero-medial  borders.  It  is  directed  backwards  above  and  medially  below 
It  gives  origin  in  its  proximal  third  to  part  of  the  solens;  below  this  to  the  flexor 
hallucis  longns,  and  distally  it  presents  a  triangular  surface  proximal  to  the 
articular  facet  on  the  medial  surface  of  the  lateral  malleolus  which  gives  attach- 
ment to  the  interosseous  ligament. 

The  medial  siir/aee  is  liiuited  l»ehind  by  the  postero-medial  and  in  front  by  the 
antero-medial  l)ordor.     It  ])resents  a  groove  for  the  origin  of  the  tibialis  posterior. 

The  distal  extremity  is  ])yramidal  in  shape  and  forms  what  is  known  as  the 
lateral  malleolus.  On  its  medial  side  is  a  triangular  facet  for  articulation  witii 
a  similar  surface  on  the  lateral  aspect  of  the  l)ody  of  the  talus.  Ijehind  and  below 
this  is  a  depression  which  alfords  attachment  to  the  posterior  talo-fibnlar  ligament 
of  the  ankle  joint.  The  lateral  surface  is  rounded  and  sulicutaneous  and  forms 
the  projection  of  the  lateral  ankle.  The  anterior  horiler  (^[\es  attachment  to  the 
anterior  talo-tibular  ligament  of  the  ankle,  while  the  apex  gives  attachment  to 
ihe  calcaneo-li])ular  ligament  of  the  same  joint.  The  posterior  lordcr  is  grooved 
lor  the  tendons  of  the  peronens  longus  and  brevis. 

The  fibula  articulates  with  the  tibia  and  the  talus. 


THE  TAESUS 

The  Calcaneus 

The  Calcaneus  is  the  largest  bone  of  the  tarsus.  It  articulates  above  with  the 
talus  and  in  front  with  the  cuboid  bone.  Its  long  axis  is  directed  forwards  and 
somewhat  laterally,  and  its  posterior  extremity  or  tubercle  forms  the  heel.  It 
presents  six  surfaces — superior,  inferior,  medial,  lateral,  anterior,  and  i)osterior. 

The  superior  surface  consists  of  a  non-articular  portion  behind  and  an  articulai 
part  in  front.  The  latter  displays  a  facet,  directed  upwards  and  forwards,  foi 
articulation  with  the  posterior  calcanean  facet  on  the  inferior  surface  of  the  talus. 
In  front  of  this  is  a  deep  groove  which  gives  attachment  to  the  intero.sseous 
li'u'ament.  More  anteriorly  and  on  the  medial  side  of  the  superior  surface  is 
another  facet,  often  divided  so  as  to  form  two,  for  articulation  with  corresponding 
surfaces  on  the  inferior  aspect  of  the  talus.  The  lateral  side  of  the  upper  surface 
is  rough  in  front  for  the  attachment  of  ligaments,  and  gives  origin  to  the  extensui 
digitorum  l>revis. 

The  inferior  surface  dis])lays  two  tul)ercles  posteriorly.  Of  these  the  medial 
one  is  the  larger  and  gives  origin  to  the  Hexor  digitorum  l)revis,  abductor  hallucis, 
aud  to  some  fibres  of  the  abductor  digiti  quinti.  The  lateral  tubercle  also  gives 
origin  to  part  of  the  last-named  muscle.  The  surface  in  front  of  the  tubercles  gives 
attachment  to  the  long  plantar  ligament,  from  either  side  of  which  origin  is  given 
'"  the  ([uadratus  plant.e  nniscle.  Near  the  anterior  extremity  of  the  inferior 
aface  is  a  tubercle  with  a  groove  in  front  of  it,  both  of  which  afford  attachnien; 
"  the  short  plantar  ligament. 

The  medial  surface  of  the  calcaneus  is  concave  and  is  directed  downwards  and 
lorwards.  It  gives  origin  to  the  medial  head  of  the  quadratus  planta-,  and  transmits 
t  he  plantar  vessels  and  nerves.  This  surface  is  overhung,  in  front  and  above,  b\ 
a  process  called  the  sustentaculum  tali,  the  distal  aspect  of  which  is  grooved  f<': 
the  tendon  of  the  flexor  hallucis  longus.  The  ujiper  surface  of  the  process  presents 
Ml  articular  facet  for  articulation  with  the  middle  calcaiiean  facet  on  the  under 
surface  of    the    talus;  its  medial  border  gives  attachment  to  part  of  the  deltoid 
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ligament  of  the  ankle,  and  its  anterior  border  to  the  plantar  calcaneo-naviciilar 
ligament. 

The  lateral  surface  is  broader  behind  than  in  front.  It  is  grooved  anteriorly 
for  the  tendons  of  the  peroneus  longiis  and  brevis,  tlie  latter  occupying  the  upyier 
groove.  A  prominence  called  the  trochlear  process  lies  between  these  grooves 
and  gives  attachment  to  the  lateral  annidar  ligament.  A  tubercle  near  the  centre 
of  this  surface  gives  attaclmient  to  the  calcaneo-fibular  ligament  of  the  ankle  joint; 
above  and  in  front  attachment  is  given  to  the  lateral  talo-calcanean  ligament. 

The  anterior  surface  presents  a  facet  for  articulation  with  the  cuboid  bone.  Its  1 
medial  border  gives  attachment  to  the  plantar  calcaneo-navicular  ligament.  j 

The  posterior  surface  is  smooth  above,  and  is  overlaid  by  a  bursa ;  below  this  a  ' 
rougher  area  gives  insertion  to  the  tendo  calcaneus  and  to  the  plantaris. 

The  Talus  ( 

The  Talus  is  the  second  largest  bone  of  the  tarsus.  It  articulates  above 
with  the  tiliia,  on  either  side  with  the  malleoli,  below  with  tlic  calcaneus,  and  in 
front  with  the  navicular  bone.     It  consists  of  a  body,  a  neck,  and  a  head. 

The  Body. —  The  superior  siafetce  of  the  l)ody  displays  a  smooth  surface  called 
the  triiclilra  tali,  for  articulation  with  the  tibia.  The  inferior  surface  presents 
behind  a  facet,  known  as  the  jwsterior  calcnnean  facet,  for  articulation  with  a 
corresponding  surface  on  the  superior  aspect  of  the  calcaneus.  In  front  of  this 
is  a  deep  groove,  the  sulcus  tali,  which  gives  attachment  to  the  interosseous 
ligament,  and  which  separates  the  posterior  from  the  middle  calcancan  facet.  The 
latter  occupies  the  surface  immediately  in  front  of  the  sulcus  tali,  and  articulates 
with  the  facet  on  the  upper  surface  of  the  sustentaculum  tali  of  the  calcaneus. 

The  medial  surface  has  above  a  facet,  contluent  with  the  trochlea,  for  articula- 
tion with  the  medial  malleolus ;  below  it  is  rough,  and  gives  attachment  to  the 
deeper  fil)res  of  the  deltoid  ligament  of  the  ankle  joint. 

The  lateral  surface  presents  a  large  facet,  triangular  in  form,  for  articulation 
with  tlie  lateral  malleolus,  in  front  of  which  attachment  is  given  to  the  anterior 
talo-fibular  ligament  of  the  ankle  joint. 

The  iwsterior  surface  presents  two  tuhcrcles,  the  lateral  and  larger  of  which 
gives  attachment  to  the  posterior  talo-fibular  ligament  of  the  ankle  joint.  Tiiese 
two  tu1)ercles  are  separated  by  a  groove  which  passes  obli(|uely  downwards  and 
medially,  and  lodges  the  tendon  of  the  Hexor  hallucis  longus. 

The  neck  is  the  narrower  portion  of  the  bone  between  the  body  and  the  head. 

The  head  is  pointed  forwards  and  medially.  Its  anterior  surface  is  smooth 
and  rounded  for  articulation  with  the  navicular  ])one. 

The  Navicular 

The  Navicular. — The  navicular  bone  is  so  called  because  of  the  resemblaueo 
of  the  hollow  on  its  posterior  surface  to  a  boat.  It  is  found  on  the  medial  side 
of  the  foot,  and  articulates  posteriorli/  with  the  head  of  the  talus;  its  anterior 
surface  is  convex,  and  is  marked  by  three  facets  for  articulation  with  the  first 
second,  and  third  cuneiform  bones.  Its  doi'sal  surface  is  convex  and  is  rough  for 
the  attachment  of  ligaments;  its  2)lantar  S7irface  is  irregidar,  and  gives  attachment 
to  ligaments.  The  lateral  siaface  sometimes  presents  a  facet  for  articulation  witli 
the  cuboid  bone.  Tlie  medial  surface  is  marked  ])y  a  prominence  called  the 
tidirrele  of  the  navicular,  which  gives  attachment  to  ])art  of  the  tendon  of  llir 
tibialis  ))osterior  muscle. 

1'he  navicular  articulates  with  the  talus,  the  three  cuneiiorms,  and  sometiinc- 
with  the  cuboid. 

The  Cuboid 

The  Cuboid.— The  cuboid  is  situated  on  the  lateral  side  of  the  foot,  and 
])reseuts  for  examination  six  surfaces. 

The  posterior  surface  is  smooth  and  triangular  for  articulation  with  the 
calcaneus. 
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The  anterior  surface  is  luaiked  by  two  facets  for  articulation  with  the  fourth 
,111(1  fiftli  metatarsal  bones. 

The  medial  surface  has  a  facet  for  articulation  with  the  third  cuneiform  bone, 
ill  front  of  and  behind  which  are  rough  surfaces  for  the  attachment  of  ligaments. 

The  lateral  surface  is  notched  by  tlie  peroneal  groove,  which  is  continued  on 
I  he  plantar  surface  of  the  bone. 

IVie  superior  surface  is  rough  and  gives  attachment  to  ligaments. 

The  inferior  or  plantar  surface  is  marked  by  a  groove  through  which  the  tendon 
of  the  peroneus  longus  muscle  passes;  it  also  gives  insertion  to  part  of  the  tibialis 
posterior.  Behind  this  groove  is  a  ridge  atlbrding  attachment  to  the  calcaneo- 
cuboid or  long  ])lantar  ligament,  and  terminating  at  its  lateral  extremity  in  a 
prominence  called  the  tubercle  of  the  culoid;  on  the  lateral  surface  of  this  is  a 
facet  for  the  sesamoid  bone  generally  developed  in  tlie  tendon  of  the  peroneus 
longus  muscle.  Behind  the  ridge  attachment  is  given  to  the  short  plantar  ligament 
and  to  the  tlexor  hallucis  brevis. 

Theciil)jid  articulates  with  the  calcaneus,  the  tliird  cuneiform,  the  fourtli  and 
fifth  me!/atarsal  bones,  and  sometimes  with  the  navicular. 

The  Cuneiform  Bones 

The  Cuneiform  JBones,  so  called  from  being  wedge-shaped,  are  three  in 
number.  They  artieuhUe  posteriorly  with  the  navicular,  anteriorly  with  the  tirst, 
second,  and  third  metatarsal  bones.  They  arc  called  tirst,  second,  and  third, 
reckoning  from  the  medial  side  of  the  foot. 

The  first  cuneiform  bone  is  the  largest  of  the  three.  It  articulates  behind 
with  the  na\  icular  and  in  front  with  the  first  metatarsal  bone.  The  lateral  surface 
articulates  witli  the  second  cuneiform  and  the  second  metatarsal  bone,  and  gives 
insertion  to  part  of  the  tendon  of  the  peroneus  longus.  The  medial  surface  presents 
in  front  and  inferiorly  an  impression  for  part  of  the  insertion  of  the  tibialis 
anterior;  the  remainder  of  the  surface  is  rough  for  the  attachment  of  ligaments. 
Thr  superior  surface  is  also  rough  for  the  attachment  of  ligaments.  The  inferior  or 
'iitar  surface  gives  insertion  behind  to  part  of  the  tendon  of  the  tibialis  posterior, 
:.il  ai'.teriorly  to  part  of  the  tendon  of  the  tibialis  anterior. 

The  tirst  cuneiform  articulates  with  the  navicular,  first  and  second  metatarsal, 
and  second  cuneiform  bones. 

The  second  cuneiform  articulates  behind  witli  the  navicular  and  in  front  ^ith 

the  secuiid  nietatarsal  bone.     The  lateral  surface  displays  posteriorly  a  facet  for 

'  ieulation  \\fth  the  third  cuneiform  bone.     The  medial  surface  articulates  with 

first  cuneiform.     The  superior  or  dorsal  surface  allbrds   attachment  to   the 

iisal  ligaments.     T" he  inferior  ov plantar  surface  is  rough  for  the  attachment  of 

ilie  ]ilantar  ligaments  and  gives  insertion  to  part  of  the  tibialis  posterior. 

The  seconti  cuiieif(jrm  articulates  witli  tlie  navicular,  second  metatarsal,  and 
tirsL  and  second  cuneiform  bones. 

The  third  cuneiform  articulates  beliind  witli  tlie  navicular  and  in  front  with 

ilie  third   metatarsal   bone.      T'he  lateral  surface  displays  a   iaeet  posteriorly  for 

iiliculatiou   with  the  cuboid,  and  anteriorly    a  second   for  articulation  with  the 

medial  side  of  the  base  of  the  fourth  metatarsal  bone.     The  medial  surface  also 

'!isi)lays  two  facets,  one  along  its  anterior  border  for  articulation  with  the  lateral 

li'  of  the  base  of  the  second  nietatarsal  bone,  the  other  along  the  posterior  border 

:   articulati(jn  with  the  second  cuneiform.     2'hc  superior  or  dorsal  surface  gives 

.i  lachment  to  the  dor.sal  ligaments  of  the  foot.     IVie  inferior  or  plantar  surface  gives 

lUachment  to  the  ])lantar  ligaments  and  insertion  to  jiart  of  the  tibialis  i)o.sterior. 

The  third  cuneiform  articulates  with  the  navicular,  second  cuneiform,  cuboid, 

I  ond,  third,  and  fourtii  nietatarsal  bones. 

The  Metatarsus 

The  Metatarsal  Bones  arc  live  in  numl)er.  They  consist  of  a  shaft  and 
iwo  exLieiiiilies.  They  are  called  first,  second,  third,  fourth,  and  tifth,  counting 
Horn  the  me(Ual  side  of  the  foot.     Each  bone  articulates,  by  [in pro.ri7nal  ejtremity  or 
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base,  with  one  or  more  of  tlic  tarsal  bones,  and  by  its  distal  cxtremitij  or  head  with 
the  first  row  uf  the  ithahmges  of  the  toes. 

The  first  is   tiie  largest  and   shortest  of  the  metatarsal  bones.     The  medial 


For  articulation  with 
lalt'ral  inalluulus 


V.  metatarsal    - 


First  phalanx 


Third  or  tcrniiiial  phalanx 
FlO.   .33.  — IJONKS  OF  TIIK  IJlOIIT   FOOT  AS  .«5i;i:\   FltOM   AnovE, 


aspect  of  the  base  .^ives  in.serlion  to  j.art  of  the  tendon  of  the  tibialis  anterior, 
whde  the  inferior  angle,  wiiieh  projects  backwards  and  slightly  laterally,  gives 
inscilion  to  the  peioneus  longus. 

The  second  is  tiie  longest  of  the  metatarsal  bones ;  it,  together  witli  the  third 
and  fourth  of  the   series,  gives  origin,  ou  the  plantar  surface  of  the  posterior 
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extremity,  to  the  adductor  obliiiuus  Imllucis  and  insertion  to  .some  sliiis  of  Llie 
til)iali.s  ]H).sterior. 

The  fifth  mctatai-sal  is  characterised  by  a  prominent  tubercle  on  the  hdcral 
ispecL  of  its  base;  this  gives  insertion  on  its  posterior  extremity  and  dorsal 
surface  to  the  peroneus  brevis.  On  the  medial  side  of  the  dorsal  aspect  of  the 
Iiase  insertion  is  <,nven  to  the  peroneus  tertius.  The  ilexor  di.<fiti  (piinti  brevis 
arises  from  the  plantar  surface  of  the  tuberosity,  while  more  medially  ins(.'rti(tn 
is  given  to  a  slip  of  tiie  tibialis  jjostcrior. 

Sesamoid  Bones. — Sesamoid  bones  a"re  generally  found  in  two  shallow 
grooved  facets  on  the  jilantar  or  under  surface  of  the  hc^id  of  ihe  lirst  metatarsal 
bone.  They  may  also  be  found  lodged  in  the  tendons  and  ligaments  in  other  j)arts 
of  the  foot,  the  most  usual  being  that  developed  in  the  teudou  of  the  peroneus 
lougus. 


CHAPTER   IV 
ARTICULATIONS    OR   JOINTS 

An  articulation  (tr  joint  constitutes  the  mode  of  union  between  any  two  separate 
bones  of  the  skeleton. 

Joints  may  be  divided  into  three  classes — 
Synarthrosis. 
Amphiarthrosis. 
Diarthrosis. 
Synarthrosis  is  a  joint  which  allows  of  practically  no  movement ;  the  two 
Ixdies  enterin^f  into  its  formation  are  united  by  a  thin  layer  of  fibrous  tissue 
continuous  with  the  periosteum ;  this  form  of  joint  is  seen  in  the  sutures  of  the 
skull.     In  other  cases  the  two  bones  are  united  by  a  piece  of  hyaline  cartilage ; 
these  joints  are  termed  synchondroses,  and  are  seen  between  some  of  the  skull 
bones  and  between  the  epiphyses  and  diaphyses  of  the  long  bones. 

Amphiarthrosis  is  a  joint  which  allows  of  a  certain  amount  of  move- 
ment;  here  the  two  bones  are  united  by  a  mass  of  fibro-cartilage  which  is  attaclied 
to  a  thin  plate  of  hyaline  cartilage  covering  the  ends  of  each  of  the  bones. 
Ami)hi-arthrodial  joints  are  found  only  in  the  middle  line  of  the  body,  i.e. 
between  the  l)odies  of  the  vertebrte  and  in  the  sympiiysis  pubis. 

Diarthrosis  is  a  joint  which  allows  of  a  more  or  less  extensive  amount 
of  movement.  The  ends  of  the  bones  are  covered  by  hyaline  cartilage, 
and  are  united  by  a  sac  of  fibrous  tissue  called  the  capsule ;  this  is  lined  by 
synovial  membrane,  and  is  thickened  along  the  lines  of  least  movement ;  these 
thickenings  are  called  capsular  lir/aments.  The  synovial  membrane  secretes  a 
thick  glairy  lluid,  like  uncooked  white  of  egg,  called  synovia,  which  lessens 
friction  of  tlie  opposing  bony  surfaces. 

The  diarthrodial  joints  are  subdivided,  according  to  tlie  kind  of  movement  that 
takes  place  at  them,  into — 

Gliding  Example      Carpal  and  tarsal. 

Tj-  rSingle  „  Elbow  and  knee. 

iJJoulde  „  Wrist  and  metacarpo-i)hal;uigeal. 

,,  ,  fliadio-hunierak 

liotary  „  d    i-       i  •      i        i   r  .   i 

''  '  Uladio-ulnar,  ])r(»xnnal  anil  tlistal. 

]5all  and  socket  „  Shoulder  and  hip. 

Bursa)  are  sjjaces  lineil  l)y  a  synovial  membrane  which  is  kept  moist  by  the 
constant  secretion  of  synovial  lluid;  they  are  found  superficially  w^hen  they  lie 
between  the  skin  and  a  bony  prominence,  such  as  the  olecranon  and  patella,  or 
deeply  when  they  lie  between  tendons  and  muscles  and  bones  or  tlie  ca])sules  ol 
joints;  iii  the  latter  case  they  frequently  have  a  communication  with  the  joint. 

Ailipftse  tissue  is  frequently  found  in  joints,  under  the  synovial  membrane, 
where  it  acts  as  a  pad  in  tilling  up  vacant  sjjaces. 

TIIK  DIKKKKENT  KINDS  OF  MOVEMENT  ADMITTED  IN  JOINTS 

The  gliding  UKtvcment  is  conimnn  to  all  diarthrodial  joints,  but  when  it  is  the 
only  moveuiL'iit  possible,  as  in  Ihe  carpal  anil  tarsal.,  steruo-  and  acroniio-claviculur 
articulations,  they  are  called  gliding  joints. 


ARTICULATIONS  Oil  JOINTS  65 

AiK'ular  movement;  only  takes  place  between  the  loni^  bones.  It  may  bo 
eitiier  forwards  and  backwards — called  Ilexion  and  extension,  or  medially  or 
laterally — called  adduction  and  abduction.  Single  hinge  joints  are  only  capable 
i  of  flexion  and  extension,  but  double  hinge  joints  are  also  capable  of  adduction 
1  and  abduction. 

Rotation  is  the  movement  of  a  bone  upon  its  axis.  An  example  of  this  form 
of  movement  is  seen  when  the  atlas  rotates  round  the  dens,  also  when  the  head  of 
the  radius  rotates  within  tlie  radial  notch  of  the  ulna. 

Circumduction  is  the  kind  of  motion  specially  characteristic  of  ball-and-socket 
i  i  joints.     The  free  end  of  the  lindj  describes  a  circle,  while  the  fixed  end  nuives  only 
in  a  limited  degree  in  its  articular  cavity;  it  is  really  a  combination  of  angular  and 
!  rotatory  movements. 


ARTICULATIONS  OF  THE  VERTEBRAL  COLUMN 

The  different  vertebrae  of  the  spine  are  joined  togetlier  by  ligaments;  there  aie 
five  sets — 

(1)  Those  connecting  the  l)odies  of  the  vertebra\ 

(2)  „  „  laminae  of  the  vertebra?. 

(3)  „  „  articular  processes  of  the  vertebra?. 

(4)  „  „  spinous  processes  of  the  vertebne. 
("))  ,,  ,,  transverse  processes  of  the  vertebrie. 

1.  Ligaments  connecting  the  bodies — 

Anterior  longitudinal  ligament. 

I'osterior  longitudinal  ligament. 

Intervertebral  libro-cartilages. 

The  anterior  longitudinal  ligament  consists  of  a  wide  band  of 
fibres  which  extends  from  the  front  of  the  epistropheus  to  the 
front  of  the  upper  part  of  the  sacrum.  It  lies  in  front  of  and 
is  attached  to  the  intervertebral  discs.  Some  of  the  fibres  are 
short  and  only  extend  between  the  margins  of  adjacent  vertebra*, 
others  connect  three  or  more  verlebne  together. 

Tiie  posterior  longitudinal  ligament  lies  inside  tlie  vertebral 
canal,  extending  from  the  body  of  the  epistropheus  to  the 
sacrum.  It  rests  upon  the  posterior  surface  of  the  vertebral 
bodies,  and  is  attached  to  the  adjacent  margins  of  the  latter  and 
to  the  interverteltral  discs. 

Tlie  intervertebral  fibro-cartilages  lie  between  the  bodies  of 
the  vertebrie  to  which  they  are  adherent.  They  are  composed, 
at  tiieir  circumference,  of  oblique  parallel  fibres  which  extend 
between  the  vertebrie,  and  in  the  centre  of  a  soft,  elastic  sub- 
stance. They  vary  in  thickness  in  difVerent  jtarts  of  the 
vertebral  column.  In  the  cervical  and  lumbar  regions  they  are 
thicker  in  front  than  behind,  thus  helping  the  formation  of  the 
forward  curve  in  these  regions.  In  the  thoracic  region  the  discs 
are  thinner  in  front  tiian  behind. 

2.  Ligaments  connecting  the  laminae — 
LigaiiK'nla  llava.     The  ligamenta  flava  occuiiy  the  spaces  between 

the  lamina?  from  the  epistropheus  to  the  sacruui.  Each  ligament 
is  attached  to  the  anterior  surface  of  the  lamina  above,  not  far 
from  its  inferior  border,  and  to  the  posterior  surface  and  superior 
border  of  the  lamina  below. 

3.  Ligaments  connecting  articular  processes— 
Capsule  hgaiiiculs.     Tin?  capsules  invest  the  articular  surfaces,  and 

are  lined  by  synovial  membrane.     They  are  looser  in  the  cervical 
region  than  elsewhere. 
5 
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4.  Ligaments  connecting  spinous  processes — 

InLer.spiuous. 
Supraspinous. 

Tlie  interspinous  ligaments  extend  between  the  spinoui- 
processes  of  contiiruous  veilebnc  from  the  root  to  the  upex. 

The  supraspinous  ligament  extends  between  and  is  attachet 
to  the  tips  of  the  vertebrae.  In  the  cervical  region  it  is  strong]} 
developed  and  is  known  as  the  ligamentiim  niichcc. 

5.  Ligaments  connecting  transverse  processes — 

lnlertransver.se.     The  intertransverse  ligaments  extend  betweei 
the   transverse    processes.     They  are    fret[uently   absent    in  th(, 
cervical  and  upper  thoracic  regions. 
Tiie  spine  is  capable   of   flexion,  extension,  lateral  movement,  rotation,  am 
circumduction. 


Taule  of  Muscles  which  pkoduce  the  Movements  of  the  Spinal  Column 


Flexion. 

Longus  colli. 

Longus  capitis. 

Scaleni       anteriores       (acting 

together). 
Psoas  major. 
Psoas  minor. 
Pectus  abdominis. 
Pyramidalis. 

Obliquus  externus  abdominis. 
Obliquus  internus  aljdominis. 
Transversus  abdominis. 


Extension. 
Serrati  posteriores. 
Splenius  capitis. 
Splenius  cervicis. 
Sacro-spinalis. 
Spinalis  dorsi. 
Semispinalis  cervicis. 
Semispinahs  capitis. 
Multitidus. 
Interspinales. 


(Muscles  of  both  sides  acting  together.) 


Lateral 

Levator  scapulie. 

Serrati  posteriores. 

Splenius  cervicis. 

Sacro-spinalis. 
Semispinalis  capitis. 
i^emis])inalis  cervicis. 

Multilidus. 

PoLatores  dorsi. 

Inter-transversales. 

Longus  colli. 


Movement  and  Rotation. 

Longus  capitis. 
Scalenus  anterior. 

„         posterior. 

„         mcdius. 
Psoas  major, 
„      minor. 
(^)uadratus  lumborum. 
0l)li([uus  externus  abdominis. 
C)bli(|uus  internus  abdominis. 
Transversus  abdominis. 
Pectus  abdominis. 
Pyramidalis. 
(Muscles  of  one  side  only  acting.) 


\ 


ARTICULATION  OF  TIIE 

Tlie  anterior  arch  of  the 
forms  a  rotatory  joint,  wl 
processes 


f  the  two  liones. 
The  ligaments  are — 

Three  capsules. 
Ajiterior  atlanto-eiustroph 
Posterior  atlanto-episLropl 
Transverse. 


ATL.VS  WITH  THK  FIMSTPOPHEUS 

atlas  articuLding  with  the  dens  of  the  epistrophei! 
le  gliding  joints   arc  formed  between    the   articulu 


eal. 
leal. 
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I      Tlie  three  joints  are  eaeli  surrounded  by  a  capsule  lined  by  synovial  membrane. 

\      Tlie  anterior  atlanto-epistropheal  ligament  connects  the  anterior  arch  of 

the  atlas  to  the  front  of  the  body  of  the  epistroi.heus. 

I      Tlie  posterior  atlanto-epistropheal  ligament  connects  the  i)osteri(jr  arch  of 

the  atlas  to  the  uj.per  ed-e  of  the  arch  of  the  epistrophen.s. 

I      The  transverse  ligament  stretches  across  the  atlas  behind  the  dens.     There  is 

•1  tubercle  on  the  medial  surface  of  the  lateral  portion  of  the  atlas  ou  either  side, 

to  which  it  is  attached. 


AliTICULATIOX  OF  THE  SriNE  WITH  THE  CRANIUM 

The  two  articulations  between  the  atlas  and  the  occipital  bone  form  two 
gliding  joints. 

The  ligaments  are- 
Two  capsules. 
Anterior  atlanto-occipital. 
Posterior  atlanto-occipital. 

The  capsules  surround  each  of  the  articulating  surfaces,  and  are  lined  by 
synovial  mend)rane. 

The  anterior  atlanto-occipital  ligament  connects  the  anterior  portion  of  the 
foramen  magnum  to  the  anterior  arch  of  the  atlas. 

The  posterior  atlanto-occipital  ligament  connects  the  posterior  portion  of 
the  foramen  magnum  to  the  posterior  arch  of  the  atlas. 

The  occiput  is  joined  to  the  axis  by  means  of  the  following  ligaments — 

Membrana  tectoria. 
I  Ligamentum  cruciatum  atlantis. 

Ligamenta  alaria. 
Ligamentum  apicis  dentis. 

Tlie  membrana  tectoria  is  a  continuation  of  the  posterior  longitudinal  liga- 
jineut  of  the  bodies  of  the  vertebue.  It  lies  within  the  neural  canal,  and  is 
iattached  above  to  the  basilar  groove  ou  the  occiput  and  below  to  the  posterior 
Isurface  of  the  body  of  the  epistropheus. 

j  The  ligamentum  cruciatum  atlantis  lies  beneath  the  preceding.  It  is  a  cruci- 
iform  arrangement  of  tibres,  the  transverse  portion  of  which  is  composed  of  the 
'superficial  fibres  of  the  ligamentum  transversum  atlantis.  The  superior  longitudinal 
Iportion  extends  upwards  in  the  middle  line  from  the  transverse  part  to  its 
lattachment  on  the  occiput.  The  inferior  longitudinal  portion  extends  down- 
wards from  the  transverse  part  to  the  posterior  surface  of  the  body  of  the 
epistropheus. 

The  ligamenta  alaria  extend  from  either  side  of  the  apex  of  the  dens 
laterally  to  the  tubercle  on  the  medial  aspect  of  the  condyles  of  the  occipital 
ibone. 

I  The  ligamentum  apicis  dentis  extends  upwards  from  the  summit  of  the  dens 
[to  the  anterior  margin  of  the  foramen  magnum. 


iMoVKMKNT.S    AT    TIIKSK    JolNTS 

Flexion  and  extension  of  the  head  takes  place  at  the  joints  between  the  occip- 
ital bone  and  the  atlas. 

The  cranium  and  atlas  togc'ther  rtjtate  upon  the  epistropheus,  this  niovemcut 
being  regulated  by  the  alar  ligaments.  There  is  also  lateral  movement  at  the  joint 
between  the  atlas  and  the  epistropheus. 
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Table  of  Muscles  which  pkoduce  the  Movements  of  the  Head 

Extension. 
Steruo-mastoid. 
Spleuius  capitis. 


Flexion. 
Digastric. 
Stylo-hyoid. 
Stylo-pliaiviigeus. 
!Mylo-liyuid. 
Hyo-g'lossus. 
Sterno-hyoid. 
Stenio-thyroid. 
Omo-hyoid. 
Longus  capitis, 
liectus  capitis  anterior. 

(Muscles  of  both  sides  acting  together.) 


Longissimus  capitis. 
Seniispinalis  capitis. 
Obliquus  capitis  inferior, 
llecti    capiti    posterior    (major 
minor). 


and 


Lateral  Movement. 
Sterno-mastoid. 
Splenius  capitis. 
Longissimus  capitis. 
Semispinalis  capitis. 
Obliquus  capitis  superior, 
liectus  capitis  lateralis. 


Eotation. 

Sterno.-mastoid.- 
Splenius  capitis., 
Longissimus  capitis-. 
Semispinalis  capitis. 
Obliquus  capitis  inferior. 
„  capitis  superior. 

Eecti    capiti    posterior    (major 
minor). 


and 


(Muscles  of  one  side  only  acting.) 

AKTICULATIOX  OF  THE  SACEUM  WITH  THE  SPINE 

Lumbo-Sacral  Joint 

The  lumbo-sacral  joint  has,  in  addition  to  the  ligaments  wliidi  conncrt  (lie 
typical  vertebnc  together,  an  accessory  ligament,  called  the  lateral  lumbo-sacral 
ligament.  It  extends  from  the  front  of  the  lower  border  of  the  transverse 
]jr<)cess  of  the  fifth  lumbar  vertebra  to  the  front  of  the  lateral  surface  of  the 
sacrum. 

ARTICULATIONS  OF  THE  PELVIS 

Sacro-Iliac  Joint 

The  sacro-iliac  is  a  diarthrodial  joint,  and  is  formed  by  the  articulation  of  the 
sacrum  with  the  ilium.     The  articular  surfaces  are  covered  by  hyaline  cartilage, 
and  are  held  togetiier  by  the  following  ligaments — 
Anterior  sacro-iliac. 
Posterior  sacro-iliac. 
Accessory  ligaments  are — 
llid-hunbar. 
Sacro-tuberous. 
Sacro-spinou.s. 
The  anterior  sacro-iliac  ligament  i? 
of  the  joint  from  the  s.icnnii  to  llw  iliun 
capsule. 

The  posterior  sacro-iliac  is  a  veiy  ]ti)werful  ligament  stretching  across  the  back 
of  the  joint  from  the  sacrum  to  the  ilium.  The  deeper  fibres  are  short,  and  run 
directly  from  one  bone  to  the  other  ;  the  su})erHcial  fibres  are  longer,  and  run 
obliquely  distally  and  medially  from  the  ilium  to  the  sacrum. 


a  weak  band  stretching  across  the  front 
It  is  merely  a  thickened  portion  of  the 
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!  The  ilio-lumbar  ligament  extends  almost  horizontally  laterally,  from  the  tip 
.f  the  transverse  process  of  tlie  lifth  luml)ar  vertebra  to  the  inner  liji  of  the  crest 
(f  the  ilium. 

I  The  sacro  tuberous  ligament  is  attached  medially  to  the  posterior  inferior  iliac 
ipine,  to  the  posterior  siuline  of  the  transverse  tuliercles,  and  the  siiles  of  the 
hird,  fourth,  and  fifth  sacral,  and  first  coccygeal  segments.  It  passes  distally  and 
aterally  to  its  attachment  on  the  medial  side  of  the  tuberosity  of  the  ischium.  Its 
iiedial  border  is  continued  upwards  and  forwanls  to  the  medial  aspect  of  the  ramus 
if  the  ischium,  and  is  known  as  the  falciform  ligament. 

j  The  sacro-spinous  ligament  is  a  triangular  ligament  attached  by  its  base  to  the 
lateral  margins  of  the  sacrum  and  coccyx,  and  by  its  apex  to  tlie  ischial  spine- 


Poslcrior  s.ieroiliac 
III 


Sacro-Hiar  joint 


Jreat  sciatic  roraniei 


Small  sciatic  foraniLii 


r.i,'.  saoro 
lulierous 


Inter-pubii'  fil>ro-onrtilaire 


Fio.  34.— Coronal  Si;(  tion  ok  Fkiais. 


The  Symphysis  Pubis 

The  symphysis  pubis  is  an  amphiarthrodial  joint,  formed  by  the  artic\ila- 
on  of  the  bodies  of  the  ])ul)ic  bones.  The  two  liones  are  covered  with  liyaline 
jirtilage,  and  united  by  a  disc  of  fibro-cartilago  which  usually  has  a  small  cavity 
(!veloprd  in  its  centre.  The  joint  is  strcngtbcno<l  on  all  sides  liy  ligaments:  in 
t-ont  the  anterior  pubic,  behind  the  posterior  pubic,  above  the  superior  pubic, 
id  below  the  inferior  or  subpubic  ligament  ( I'igs.  :',i  and  35). 


Temporo-Mandibular  Joint 

I  This  is  a  gliding  joint,  in  which  the  condyle  or  head  of  the  mandible  articulates 
jith  the  niandibnlar  fossa  of  the  temporal  bone.  A  layer  of  cartilage  covers  the 
jticular  surfaces  of  the  bones. 

The  joint  is  surrounded  by  a  capsule.  This  is  thin  on  the  medial  side,  and  the 
•teral  wall  forms  the  tcmporo-mandihular  Ivjamcnt,  which  is  divided  into  two 
■;»rtions,  anterior  and  posterior.     These  are  attached  above  to  the  tubercle  and 
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lower  border  of  the  zygomatic  arch,  and  below  to  the  lateral  side  and  posterio 
border  of  the  neck  of  the  mandible. 

Witliin  the  capsule  there  is  an  inter  articular  disc  of  fibro-cartilage  mouldei 


Reflected  lieatl  of  rcr' 


ganient 


osterior  i«acio-iliac 


I,onc  or  ol)lii|iie  _ 
liosteiior  sa<  ro-iliac 
lij,'anieiit 


Orcat  sciatio  foramen 


^.  sacro-sitinous 


mall  sciatic  foramen 


—  Lit;,  sacro  uiliercns 


>litiirator  membrane 


Fig.  3').— PosTKiiioit  Vif.w  of  tmk  Pi.i.vic  Ijoamknts  and  ok  thk  Hip  Joint. 

to  the  sliape  of  the  articulating  surfaces,  which  divides  the  joint  cavity  in 
an  uiijicr  and  lower  part.  These  two  compartments  are  lined  by  synovi; 
membrane. 

jMoVEMKNTS    at    the    TEMrOKO-MANDIBULAU   JoiNT 

Opening,  closing,  protrusion,  retraction,  and  lateral  movenuMits  of  the  jaw. 


Table  of  Muscles  which  i-i^oduce  these  Movements 


Opening. 

Digastric. 
Mylo-hyoid. 
Genio-hy(tid. 
Genio-hyo-glossus. 
Jnf  ra-hyoid  "muscles. 


Clo.wuf. 

Massetcr. 
Temporal. 
^^^ia^nal  pterygoid. 
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Protrnsion. 
External  pterygoid. 
Internal         „ 
Temporal  (anterior  fil)res). 


Bclr  action. 
Temporal  ([losterior  liltres). 


Lateral  Movrmnxt. 

External  pterygoi«l     |      ^^^,^       ^,^  ^„^  ^j,,^,  ,,„! 
Internal         „  J  • 


SOME  AKTICULATIONS  OF  THE  TIlollAX 
Costo- Vertebral  Joints 

I        These  may  bo  classified  as  follows — 

I  1.  Costo-central,  or  the  articulations  between  the  heads  of  the  ribs 

'  and  the  l)odics  of  the  thoracic  vertebra'. 

2.  Costo-transverse,  or  the  articulations  between  the  tubercles  of 
the  ribs  and  the  transverse  processes  of  the  vertebra-. 
!       The  costo-central  are  hinge  joints,  and  are  held  together  by  the   following 
1  ligaments — 

Capsular. 
!  Stellate  or  anterior  costo-vertebral. 

Interarticular. 
The  capsular  ligament  surrounds  the  joint,  and  is  attached  to  the  head  of  the 
rib  and  to  the  margin  of  the  articular  cavity  formed  by  the  bodies  of  two  con- 
tiguous vertebra^. 

The  stellate  ligament  consists  of  three  fasciculi  which  radiate  from  the  front 
of  the  head  of  the  rib.  The  superior  fasciculus  is  attached  to  the  body  of  the 
vertebra  above,  the  middle  fasciculus  to  the  intervertebral  disc,  and  the  inferior 
i  fasciculus  to  the  body  of  the  vertebra  below. 

The  interarticular  ligament  lies  within  the  joint  and   divides   it  into  two 

I  compartments,   which   are   lined    l)y   two   distinct    synovial   membranes.      It  is 

I  attached  to  the  ridge  between  the  two  facets  on  the  head  of  the  rib,  and  to  the 

intervertebral  disc.     It  is  absent  in  the  first,  tenth,  and  eleventh  ribs,  which  only 

,  articulate  with  the  body  of  one  vertebra. 

■        The  costo-transverse  are  gliding  joints.     The  parts  entering  into  the  formation 
I  of  each  are  the  tubercle  of  the  x\h  and  the  articular  facet  on  the  anterior  surface 
,  of  the  transverse  process  of  the  lower  of  the  two  vertebrae  with  which  the  head  of 
the  rib  articulates.     (This  articulation  is  absent  in  the  last  two  ril)s.) 

Each  joint  cavity  is  surrounded  by  a  capsular  ligament  and  lined  by 
synovial  membrane. 

Accessory  ligaments  connected  with  the  joint  are —  v 

Anterior  or  superior  costo-transverse.  ^— 

Posterior  costo-transverse. 
Middle  costo-transverse. 
The  anterior  costo-transverse  ligament  extends  from  the  upper  border  of 
I  the  neck  of  the  rib  to  the  inferior  border  of  the  transverse  process  above.    (AKsent 
in  the  first  rib,  and  either  alisent  or  rudimentary  in  the  twelfth.) 

The  posterior  costo-transverse  ligament  extends  from  the  tip  of  the  trans- 
verse ])rocess  to  the  rough  non-articular  surface  of  the  tubercle  of  the  rib. 

The  middle  costo-transverse  ligament  extends  from  tiie  posterior  surface  of 
the  neck  of  the  rib  to  Ihe  anleiior  surface  of  the  transverse  process,  (liudi- 
mentary  in  the  eleventh  and  twelfth  ril»s.) 

Costo-Sternal  Joints 

The  costo-sternal  are  gliding  joints,  and  are  formed  i)y  the  articulati.m  of  the 
cartilages  of  the  true  ribs  with  the  sternum. 
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The  ligaments  are — 
Capsular. 

Anterior  costo-sternal. 
Posterior  costo-sternal. 
Interarticular. 
The  capsular  ligament  invests  the  joint,  and  is  attached  to  the  margins  of  the 
articular  surfaces  of  ihc  jiarts  foriuintj;  tlie  articulation. 

The  anterior  costo-sternal  ligament  is  a  broittr  band  which  radiates  from 
the  anterior  surface  of  the  sternal  end  of   the  costal  cartilage  to  the  front  of 


Interarticular  lii;: 


.Costo-claviculat 
li<rainent 


Anterior  sterno-cla\  icular 
i''anieiit 


Joint  capsule 
Joint  cav 


iitciior  costo-sternal  or  radiate 
ligament 


Fin.  36.— Sterno-Clavicular  and  Costo-Rterxat,  Joints. 

the  sternum.  It  interlaces  with  its  fellow  of  the  opposite  side  to  form  thj 
memhrana  sterni  which  covers  the  anterior  surface  of  the  sternum. 

The  posterior  costo-sternal  ligament  extends  from  the  back  of  the  sternal 
end  of  the  costal  cartilage  to  the  back  of  the  sternum. 

The  interarticular  corresponds  to  the  ligament  of  the  same  name  in  the  costo- 
central  joints,  and  attaches  the  extremity  of  the  costal  cartilage  to  the  apex  of  tlie 
V-shaped  gap  in  the  lateral  margin  of  the  sternum  (Fig.  oG), 


SOME  ARTICULATIONS  OF  THE  UPPER  EXTREMITY 


The  Sterno-Clavicular  Joint 

The  sterno-clavicular  is  a  diarthrodial  joint  of  the  gliding  variety.     The  parts 
which  enter  into  its  formation  are — (1)  The  sternal  end  of  the  clavicle;  (2)  an 
articular  facet  on  the  lateral  part  of  the  superior  border  of  tlie  manubrium  sterni ; 
and  (?>)  tlie  u])p('r  surface  of  the  first  costal  cartilage. 
The  ligaments  are — 
( 'ajisular. 

Anterior  sterno-clavicular. 
Posterior  sterno-clavicular. 
Interarticular  meniscus. 
Two  accessory  ligaments  connected  with  Iho  joint  are — 
Interclavicular. 
Costo-clavicular. 
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Tlie  capsular  ligament  completely  invests  the  joint,  but  is  very  thin  on  its 
inferior  aspect. 

The  anterior  sterno-clavicular  ligament  forms  part  of  the  capsule.  It 
extends  from  the  antcricir  surface  of  the  sternal  end  of  tiu^  elavielo  to  tlie  front 
of  the  superior  surface  of  the  nianuhrinm  and  the  front  of  the  lirst  costal  cartila<,'e. 

The  posterior  sterno-clavicular  ligament  also  helps  to  form  the  capsule,  ''it 
is  situated  on  the  posterior  aspect  of  the  joint,  and  extends  from  the  medial  end 
of  the  clavicle  to  the  sternum. 

The  interclavicular  ligament  ])asses  across  the  interclavicular  notch  from  the 
sternal  end  of  one  clavicle  to  lliat  of  the  other.  It  is  closely  attached  by  .soiuo  of 
its  fibres  to  ihe  superior  border  of  the  sternum. 

The  costo-clavicular  ligament  consists  of  a  baud  of  stronj:;,  short  fibres, 
attached  below  to  the  superior  surface  of  the  first  costal  cartila^'e  ami  above  to 
the  costal  impression  on  the  inferior  aspect  of  the  medial  end  of  the  clavicle. 

The  interarticular  meniscus  is  a  (hsc,  thicker  at  its  circumference  than  at  its 
centre,  and  almost  circular  in  shape,  which  divides  the  joint  into  two  cavitie.'*.  l^. 
is  attaclied  above  to  the  superior  border  of  the  clavicle,  below  to  the  sternal 
extremity  of  tlie  first  costal  cartilage,  and  by  its  circumference  to  the  capsule. 

A  synovial  membrane  lines  each  joint.  Occasionally  the  meniscus  is  perfor- 
ated, and  comuninicatiou  is  then  established  between  the  two  synovial  cavities. 

The  Acromio-Clavicular  Joint 

The  acromio-clavicular  is  a  diarthrodial  joint  of  the  gliding  variety,  formed  by 
the  articulation  of  the  lateral  extremity  of  the  clavicle  with  the  niedial  surface  of 
the  acromiou  of  the  scapula.     The  articular  surfaces  are  covered  with  cartilage. 
The  ligaments  are- 
Superior  acromio-clavicular. 
Inferior  acromio-clavicular. 
Meniscus. 

Coraco-clavicular  (accessory)  Wi       •  i 

The  superior  acromio-clavicular  ligament  extends  liefcween  the  Superior  part 
of  the  lateral  extremity  of  the  clavicle  and  the  superior  surface  of  the  acromion. 

The  inferior  acromio-clavicular  ligament  extends  from  the  inferior  surface 
of  the  lateral  extremity  <»f  the  clavicle  to  the  adjacent  surface  of  the  acromion. 

Tiiese  two  ligaments  form  a  complete  capsule  for  the  joint. 

A  meniscus,  generally  incomplete  and  sometimes  absent,  lies  oblifjuely  in  the 
joint  cavity,  and  is  attaclied  to  the  capsule  by  its  margins.  It  rarely  completely 
divides  the  joint  cavity  ;  when  it  does,  there  are  two  synovial  membranes. 

The  coraco-clavicular  is  an  accessory  ligament  which  connects  the  lateral  end 
of  the  clavicle  to  the  coracoid  process  of  the  scapula.  It  consists  of  two  parts, 
called  the  tra])Czoi(l  and  conoid  ligaments. 

The  trapezoid  ligament  is  attached  below  to  the  upper  surface  of  the  posterior 
half  of  the  coracoid  process  and  above  to  the  oblique  ridge  on  the  inferior  surface 
of  the  acronnal  end  of  the  clavicle. 

The  conoid  is  a  cone-shaped  ligament  attached  by  its  apex  to  the  upper  surface 
of  the  coracoid  process,  near  the  suprascapular  notch,  and  by  its  l»ase  to  tho 
coiacoid  tuberosity  on  the  inferior  surface  of  the  clavicle.  It  lies  slightly  behind 
and  to  the  medial  side  of  the  trapezoid  ligament. 


The  Shoulder  Joint 

The  shoulder  is  a  ball-and-socket  joint.  The  bones  which  form  it  are  the 
glenoid  cavity  of  the  scapula,  and  the  head  of  the  humerus.  The  glenr>id  cavity 
is  a  shallow  fossa  overhung  by  the  acromion  and  coracoid  processes,  which  with 
the  tendons  and  ligaments  surrounding  the  joint  serve  to  protect  it  from  disphice- 
nient.     A  layer  of  cartilage  covers  the  articular  surfaces  of  the  bones. 
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The  lig-aments  are — 

Capsule.  Glenoid. 

Transverse  Imincral.  Coraco-humeral. 

The  capsule  coinpleLely  invests  the  joint.  It  is  attached  by  its  upper  extremity 

C'oraooaoroniial  ligament  Acromion 

Coracoiel  process  

hiiincral  lipfament 

tibscapularis  muscle 

Communication  l)fl\vceii 

subscapular  lnn-sa  and 

joint  i-avity 


u  tendon  of  biceps 
bii 


Capsule  of  joint 


Fro.  37.— Capsulk  of  the  SnournKr  Joint  and  Coraco-Acromial  Ligament. 


to  the  circumference  of  the  glenoid  cavity,  and  by  its  lower  to  the  anatomical  neck 
of  the  humerus.  The  longitudinal  fibres  of  the  anterior  portion  of  the  capsule  are 
arranged  in  the  form  of  three  Hat  Ijands,  known  as  the  gleno-humeral  ligaments, 


Coraco-clavicular  J      Conoji 
lijjament  (Trapezoid 

Coi-aco-acromial  ligament 
Coracoid  process 

Superior  glrti'i-luimeral  ligament 

Rursal  perforation  in  capsul' 

Inferior  glenohumeral  ligamen 


Glenoid  cavit\ 


\eromio-olavicular  ligament 


itad  of  biceps  hrachij 
e  of  shoulder  joint 


Glenoid  ligament 


Fig.  .^8.— Caprulati  Ligament  of  Shoulder  Joint  cut  across  and  Humerus  removed. 

vvliich  extend  from  the  anterior  border  of  the  glenoid  fossa  to  the  anterior  surface 
of  the  neck  of  the  huiucrus. 

The  transverse  humeral  ligament  is  a  continuation  of  the  capsule,  and  crosses 
the  inteitiilicrculiir  i^rodve  ])etween  the  tul)ercles  of  the  humerus. 

Tiie  glenoid  ligament  is  a  liand  of  strong  fibro-cartilaginous  tissue  attached  to 
the  rim  of  the  glenoid  cavity,  which  it  serves  to  deepen. 
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The  coraco-humeral  ligament  is  a  Ihit  band  extending  from  the  lateral  border 
of  tbe  liase  of  the  coracoid  })roeess  to  the  neck  of  hunienis  near  the  large  tubercle. 

A  sjmovial  membrane  lines  the  capsule.  It  also  invests  that  part  of  the  long 
tendon  of  (he  biceps  muscle  which  lies  insitle  the  capsule  of  the  joint. 

Bursae. — The  auhscapular  hiirsa  lies  underneath  the  tendon  of  the  snbscajjidaris 
muscle,  and  communicates  with  the  joint  cavity  by  an  opening  in  the  cap.snlc  It 
is  really  a  continuation  of  the  articular  synovial  mendtrane. 

Sometimes  a  second  but  smaller  bursa  is  found  between  the  cnpsuh;  and  (he 
tendon  of  the  infraspinatus  muscle. 

The  suhih'lloid  or  siilacromial  hurm  is  a  large  bursa,  not  comnuniicating  with 
the  joint  cavity.     It  is  found  underneath  the  deltoid  muscle. 

The  muscles  which  surround  and,  together  with  other  muscles  given  below,  act 
upon  the  shoulder  joint,  are — the  deltoid,  supraspinatus,  infrasjiinatus,  teres  major 
and  minor,  and  subscapnlaris. 

]\IOVKMKNTS    AT    THR    ShoULDF.i;    JoiNT 

Flexion  (forward  movement),  extension  (backward  movement),  abduction, 
adduction,  rotation,  and  circumduction. 


Takle  of  Muscles  which  i 
Flexion. 
Deltoid  (anterior  fibres). 
Subscapnlaris. 
Pectoral  is  major. 
Coraco-brachialis. 
Biceps  hrachii. 

Addadion. 

Teres  major. 
„     minor. 
J^gfitorali.'^  major. 
Latissimus  dorsi. 
Coraco-brachialis. 
Biceps  brachii  (short  head). 
Triceps  brachii  (long  head). 

Medial  Rotation. 
Deltoid  (anterior  fd)res). 
Teres  major. 
Bectoralis  major. 
Latissimus  dorsi. 
Suljscapularis. 


OUrcF,    TItP:SE    ]\IOVK.MENT.S 

Kit)  union. 

Deltoid  (posterior  fibres). 
Teres  maioi\__ 
infraspinatus. 
I>atissimus  dorsi. 
Triceps  brachii  (long  head). 

Ahdi/riion. 
Deltoid. 
"SupraspmatuS. 


Lateral  Iiotation. 
Deltoid  (posterior  fibres). 
Infraspinatus. 
Teres  nu'nor. 
l^uprasjmiatus. 


Circuindiiction. 
Combination  of  muscles  given  ar)Ove. 

Arterial  Supply. — Articular  branches  of  the  anterior  and  posterior  circundlex 
arteries  of  the  humerus  and  transverse  scapular  ailery. 
Nerve  Supply.— Axillary. 

Suprascapidar. 


The  Elbow  Joint 

The  elbow  is  a  typical  hinge  joint. 

The  bones  entering  into  its  fornuition  are  the  liunnMu^,  nlnn,  and  radius. 
.The  trochlea  of  the  humerus  articulates  with  the  semilunar  notch  of  the  ulna. 
The  capitulum  of  the  humerus  articulates  with  the;  superior  surface  of  the  head 
>f  the  radius. 
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The  articular  surfaces  are  covered  with  a  layer  of  cartilage. 

rAnteriijr. 
T  ;»T.v»»«4.„  Posterior. 
^^^^"^"^^^  I  Ulnar  collateral. 

llJadial  collateral. 
These  ligaments  surround  tlie  joint  so  as  to  form  a  complete  capsule. 


Anterior  lisfameii 


Radial  collateral  ligament 


Annular  lij^ament 


•  collateral  ligament 


Ion  of  insertion  of  biceps  l:rachii  muscle 


01  iKji  c  (uino  1  idial)  ligament 


Fio.  .S9.— Anterior  Vn:\v  of  Et.bow  .Joixt. 

The  anterior  ligament  is  attached  to  the  upper  margins  of  the  coronoid  and 
supracapitular  fossa'  ahove,  and  below  to  the  anterior  surface  of  the  coronoid 
process  of  the  ulna  and  to  the  annular  ligament  of  the  proximal  radio-ulnar  joint. 

The  posterior  ligament  is  attached  superiorly  to  the  humerus  above  tiie 
olecranon  fossa,  inl'eriorly  to  th(M)locra.non. 

The  ulnar  collateral  ligament  is  a  triangular  band  extending  from  the 
anterior,  posterior,  and  inferior  surfaces  f)f  the  medial  ei)icondvle  of  tiie  humerus 
to  the  nu'dial  margin  of  the  semilunar  notch. 

'J'he  radial  collateral  ligament  extends  from  the  lateral  epicondyle  of  the 
humerus  abovo  to  the  annular  ligament  and  anterior  and  posterior  margins  of  the 
radial  notch  liclow. 

The  annular  ligament  may  also  be  reckoned  as  one  of  the  ligaments  of  the 
elbow  joint.  It  enrin-lcs  tlie  head  and  the  upi)er  part  of  the  neck  of  the  radius, 
and  IS  attached  at  eacli  end  to  the  anterior  and  posterior  margins  of  the  radial 
notch. 

A  synovial  membrane  lines  the  entire  capsule  of  the  joint,  and  covers  the  pjids 
of  fat  which  are  situated  in  the  coronoid,  supracapitular,  and  olecranon  fossre,  but 
IS  al)sent  from  the  articular  ends  of  the  lK)nes   whi(di  are  covered  with  cartilaoe. 
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The  muscles  in  lehition  to  the  joint  are  the  brachialis  in  front,  triceps  hrachii 
anil  anconeus  behind,  supinator  and  the  common  tendon  of  origm  of  the  extensor 


interosseous  incnihrane 


Coronoid  process      j  ^1 

Tiiidon  of  l)iLTl)S      '  ' 

l.rachii 


Mtilial  ci>iccndj  le 


Anterior  jart  of  ulnar 
L'olluleral  li^auiunl 


Posterior  part  of  ulnar 
i-ojlateral  li^'anieul 


Ulni  Transverse  part  of  ulnar  collateral  li^nisnt 

Fig.  40.--Eij!O\v  Joint  (Meilial  Aspect). 

nniscles  laterally,  the  common  tendon  of  origin  of  the  llexor  muscles  and  flexor 
carpi  ulnaris  medially. 

Movements  at  the  Elbow  Joint 
Flexion  and  extension. 


Table  of  Muscles  which  pkoduce  thkse  Movements 


Kdcnsioii. 

Triceps  brachii. 
Anconit'us. 

Extensors  of  wrist  and  lingers  (in 
supination). 


Flexion. 

Biceps  brachii. 
Brachialis. 
I^rachio-radialis. 
Pronator  teres. 
Flexors  of  wrist  and  tingers. 
Extensors  of  wrist  (in  prona- 
tion). 

Arterial  Supply. — Branches  of  the  radial  collateral,  .superior  ulnar  collateral 
■;:-uliial,  ulnar,  and  radial  arteries  form  a  network  round  the  joint. 
Nerve  Supply. — Ulnar  and  median. 

Proximal  Radio-Ulnar  Articulation 

The  proximal  radio-ulnar  is  a  rotatory  joint.  The  parts  which  ontt-r  intn  its 
formation  are  the  side  of  the  head  cf  the  radius  and  the  radial  notch  of  the  ulna. 
The  articular  surfaces  are  covercil  with  cartilage,  which  is  a  contiiniation  of  tiiat 
which  covers  the  articular  surfaces  of  the  bones  entering  into  the  tormatiou  of  the 
elbow  joint,  as  is  also  the  synovial  membrane  which  lines  the  capsule. 
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Ligament. — Annular. — The  annular  ligament  encircles  the  proximal  part  of 
the  neck  of  tlie  radius,  and  is  attached  by  each  end  to  the  anterior  and  posterior 
borders  of  the  radial  notch.  Tiie  iiead  of  the  radius  is  thus  securely  held  in  its 
place. 

Distal  Radio-Ulnar  Articulation 

The  distal  radio-ulnar  is  a  rotatory  joint.  The  parts  which  enter  into  its 
formation  are  the  side  of  the  head  of  the  ulna,  which  articulates  with  the  ulnar 
notch  at  the  distal  end  of  the  radius.  The  articulation  of  the  head  of  the  ulna 
with  the  triaiiL^ular  fibro-cartilage  is  also  included  in  this  joint. 

A  layer  of  hyaline  cartilage  covers  the  articular  surfaces,  and  the  S3niovial 
membrane  is  extensive,  being  prolonged  upwards  between  the  radius  and  ulna. 
It  also  covers  the  proximal  surface  of  the  triangular  fibro-cartilage. 

Ligaments. — Anterior  radio-ulnar,  posterior  radio-ulnar,  triangular  interarticular 
fibro-cartilage. 

Th(.  anterior  and  posterior  radio-ulnar  ligaments  extend  transversely  from 
the  radius  to  the  ulna  on  the  anterior  and  ])osterior  asjujcLs  of  the  joint. 

The  triangular  interarticular  fibro-cartilage  lies  beneath  the  head  of  the  ulna; 
it  is  attached  by  its  apex  to  the  rout  of  the  styloid  process  of  the  ulna,  and  by  its 
base  to  the  ridge  between  the  ulnar  notch  and  the  carpal  articulating  surface  of  the 
radius,  thus  holding  together  tlie  distal  ends  of  the  radius  and  ulna.  Between  the 
radio-vdnar  articulations  are  two  ligaments,  the  obliijue  and  interosseous  ligaments, 
by  which  the  shafts  of  the  radius  and  ulna  are  connected  together.  The  oblique 
ligament  extends  from  the  corouoid  process  of  the  ulna  to  that  part  of  the  radius 
immediately  distal  to  the  tubercle.  The  interosseous  ligament  is  a  strong  membrane 
which  extends  across  the  space  between  the  radius  and  ulna,  and  is  attached  to 
the  interosseous  border  of  each  bone.  It  extends  distally  from  about  1  inch  below 
the  tubercle  of  the  radius. 


Movements  at  the  Radio-Ulnar  Articulations 

Pronation  and  Supination. — At  the  proximal  radio-ulnar  joint  the  head  of 
the  radius  rotates  within  the  radial  notch  of  the  ulna,  while  at  the  distal  joint 
the  radius  rotates  upon  the  head  of  the  ulna,  llotation  forwards  is  called  pronation, 
rotation  backwards  supination.  In  -the  former  position  the  palm  of  the  hand  is 
directed  downwards,  and  the  radius  lies  obliquely  across  the  front  of  the  ulna ;  in 
the  latter  the  palm  of  the  hand  is  directed  upwards,  and  the  bones  of  the  forearm 
lie  parallel  to  each  other.  These  movements  are  checked  in  their  extent  by  the 
anterior  and  posterior  radio-ulnar  ligaments. 


Muscles  which  I'Koduck  these  Movements 
rronalioii.  I  Siipinatioii. 


l*rona*tor  teres. 
l*i|onaUorj]ua(1h^^ 
Brachio-radiaTTs! 
Flexor  carjti  ladialis. 


1 ;  rachio-nuliul  i  s . 

Extensors  of  thuml)  ami  lingers. 


(Tlie  bracliio-radialis  nniscle  acts  as  a  su]tinator  when  the  hand  is  in  tlie  prone 
position,  and  as  a  pronator  when  the  hand  is  in  the  supine  position.) 

The  Radio-Carpal  or  Wrist  Joint 

The  wrist  has  some  of  the  characteristics  of  l»oth  a  ball-and-socket  and  gliding 
joint,  but  strictly  speaking  is  a  double  hinge  or  biaxial  j(jint,  movement  taking 
place  about  two  axes  at  right  angles  to  each  other. 
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I  The  parts  which  form  it  are  the  lower  end  of  the  raihus  and  the  inferior  surface 

'    of  the  triangular  tibro-cartilage  above,  and  the  navicular,  lunate,  and  trii|uetral 
bones  below. 

The  articular  surfaces  are  covered  with  cartilage. 

Tlic  ligaments  are — 

IJadial  collateral. 
Ulnar  collateral. 
Volar  radio-carpal. 
Dorsal  radio-carpal. 

.  The  radial  collateral  ligament  extends  from  the  styloid  process  of  the  radius 
to  the  tubercle  of  the  navicular  bone. 

The  ulnar  collateral  ligament  extends  from  the  styloid  prt»ce.ss  of  the  ulna 
to  the  triquetral  and  })isil'()rni  Imiics. 

Tiie  volar  radio-carpal  ligament  extends  from  the  anterior  l)order  of  the 
distal  end  of  the  radius  and  the  styloid  process  of  the  ulna  ■  to  the  palmar 
surfaces  of  the  navicidar,  lunate,  and  tri(]uetral  bones. 

The  dorsal  radio-carpal  ligament  exteuds  from  the  posterior  border  of  the 
lower  end  of  the  radius  to  the  dorsal  surfaces  of  tlie  navicular,  lunate,  and 
triquetral  bones. 

These  ligaments  completely  surround  the  joint  so  as  to  form  u  capsule,  and 
are  lined  by  synovial  membrane. 


Anterior  radio-ulnar  li-amcrt 
Ulnar  collateral  li-ameut 

Pisiform  bone 


Radial  collatiral  li'ranicnt 


Tiil.crclo  of  na\  icular  bone 


Capitate  bone  with  ligaments 

radiatinjf  from  it         /^y 

Process  on  hamate  boi; 


Kidfic  on  large  niultanpular 
bone 


I.;ii  .:i  niiiltanipilar  boue 


Fia.  41.— LiGAAri.xr.s  on  Antkimoh  .Aspkct  (H-  Kaimo-Caim-ai,,  Caiu-ai.,  axd 
Carpo-.Mktacaiu'al  .Joints. 


The  extensor  tendons  cover  the  back  of  the  wrist,  while  the  front  is  covered  by 
the  flexor  tendons.     Tiie  radial  and  ulnar  arteries  lie  also  in  rcl.ilioii  to  it. 


{  Movements  at  tiik  AVki.st  Joint 

'  Flexion,  extension,  abduction,  adduction. 


so       TEXT-IJOOK   OF   MASSAGE   AND   REMEDIAL  GYMNASTICS 


Table  of  Muscles  which  puoduce  these  Movements 

Extension. 
Extensor  carpi  radialis  lonfins. 


/> 


Flexion. 
Flexor  carpi  radialis. 
ralniaris  longiis. 
Flexor  carpi  ulnaris. 
Long   flexors    of    thumb    and 
tiugers. 

Adduction. 
Flexor  carpi  ulnaris. 
Extensor  carpi  ulnaris. 


brevis. 
Extensor  carpi  idnaris. 
Extensors  of  thumb  and  fingers. 

Ahdv.ttion. 
Flexor  carpi  radialis. 
Extensor  carpi  radialis  longus. 
„  „  brevis. 

Extensors  of  thumb. 


Arterial  Supply. — Uadial  and  ulnar  arteries. 

Nerve  Supply. — Dorsal  interosseous  and  volar  interosseous. 

The  Carpal  Joints 

The  articulations  of  the  carpal  bones  with  each  other  are  called  arthrodial  or 
gliding  joints.     For  description  they  may  be  divided  into — 

1.  Articulations  between  the  bones  forming  the  proximal  row. 

2.  Articulations  between  the  bones  forming  the  distal  row. 

3.  Articulation  between  the  proximal   and   distal  rows,  called  the   trans- 

vei-se  or  mid-carpal  articulation. 

I.  Articulations  of  the  Proximal  Row. — The  ligaments  binding  the  navicular, 
lunate,  and  triijuetral  bones  together  consist  of  three  sets,  namely,  palmar  or 
anterior  (two  in  number),  dorsal  or  posterior  (two  in  number),  interosseous  (two 
in  nund^er). 

The  anterior  ligaments  pass  transversely  between  the  palmar  surfaces  of  the 
bones. 

The  posterior  ligaments  pass  i'U  the  same  way  between  the  dorsal  surfaces. 

The  interosseous  ligaments  lie  transversely  on  a  level  with  the  proximal 
surfaces  of  the  bones. 

The  ligaments  connecting  the  pisiform  bone  to  the  triquetral  consist  of  a 
capsule  and  two  ligaiiKnits — }iiso-hamatum  and  piso-metacarpeum. 

The  piso-hamate  ligament  extends  from  the  inferior  and  medial  side  of  the 
pisiform  bone  to  the  liook  of  tlie  hamate  bone. 

The  piso-metacarpal  ligament  extends  from  the  same  part  of  the  pisiform 
bone  to  the  bjisc  of  tlie  liflh  metacarpal  bone. 

I I.  Articulations  of  the  Distal  Row. — The  ligaments  connecting  the  large  and 
small  multangular  bones,  the  capitate,  and  the  hamate  are — anterior  or  palmar 
(three  in  number),  posterior  or  dorsal  (three  in  number),  interosseous  (two  or  three 
in  nundjcr). 

The  anterior  and  posterior  ligaments  liave  a  similar  arrangement  to  those  of 
the  ]4oximal  row.  1'he  interosseous  ligament  connecting  the  large  and  small 
niultangidar  bones  is  often  al)S('iit. 

III.  The  Transverse  Carpal  Joint.— This  is  formed  by  the  articulation  of  the 
proximal  and  distal  rows  of  the  carpus. 

The  ligaments  are — i)almar  or  anterior,  dorsal  or  posterior,  radial  collateral 
carpal,  and  ulnar  collateral  carjial. 

Tiie  anterior  ligaments  extend  from  the  capitate  bone  to  the  navicular, 
triquetral,  and  pisiform  boiu-s. 

Tiie  posterior  ligaments  extend  Ix-tween  the  dorsal  surfaces  of  the  two  rows 
of  the  carims. 

The  radial  collateral  carpal  ligament  connects  the  navicular  and  large 
multaniiular  bones 
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I  The  ulnar  collateral  carpal  ligament  connects  the  tri(juctral  and  lianiato  bones- 
I  Both  these  liLi;aiuents  are  ((mtiiiiialinns  respectively  of  the  radial  and  nlnar 
I  collateral  ligaments  of  the  wrist  jnint. 

I  An  extensive  synovial  membrane  linos  the  transverse  earjial  joint  and  is 
reflected  between  the  ailjacent  surfaces  of  the  bones  foniiini;  the  proximal  and 
i  distal  rows. 

j  The  articnlation  between  the  jiisiform  and  triquetral  bones  lias  a  separate 
! synovial  mend)rane. 

The  Intermetacarpal  Joints 

The  four  medial  metacarpal  bones  articulate  with  eacli  otiier  at  tlicir  carpal 
lextremities  or  bases.  They  belontf  to  the  ^hdin^  vaiicty  of  joint  (arlhrcxb'al 
diarthroses),  and  are  connected  together  by  dorsal,  palmar,  ami  interosseous  liga- 
ments. These  lie  transversely  on  the  dorsal,  palmar,  ami  intercj.sseous  aspects  of 
I  he  joints.  Prolongations  of  the  synovial  membrane  of  the  carpo-metacarpal 
ijoints  line  the  joint  cavities. 

!  The  digital  extremities  of  the  four  medial  metacarpal  bones  are  connected 
jtogether  anteriorly  by  the  transverse  metacarpal  ligament. 

!  The  Carpo-Metacarpal  Joints 

I      1.  Articulation  of  the  first  metacarpal  bone  with  the  large  multangular 

bone.  The  articular  surfaces  are  saddle-shapeil,  ami  it  is  known  as  a  reciprocal- 
reception  joint.  It  is  surrounded  by  a  capsule  and  is  lined  by  a  separate 
synovial  membrane.  This  joint  is  capable  of  ilexion,  extension,  abduction, 
adduction,  and  circumduction. 

2.  Articulations  of  the  four  medial  metacarpal  bones  and  those  forming  the 
distal  row  of  the  carpus.  These  are  gliding  joints  connected  together  by  dorsal, 
palmar,  and  interosseous  ligaments.  A  synovial  membrane  lines  the  joints  and 
is  usually  continuous  with"  that  of  the  intermetacarpal  and  intercarpal  joints. 

The  Metacarpo-Phalangeal  Joints 

With  the  exception  of  the  thumb,  which  is  a  ginglymus  or  liinge  joint, 
Ithese  articulations  may  be  classed  as  belonging  to  the  ball-and-socket  variety, 
jriiey  are  formed  by  the  articulation  of  the  spherical  head  of  the  metacarpal  bone 
iind  the  shallow  oval  hollow  upon  the  proximal  extremity  of  the  first  phalanx, 
jlhe  ligaments  are — palmar  or  anterior,  and  two  collateral.  Expansions  of  the 
b.xtensor  tendons  take  tlie  place  of  dorsal  ligaments. 

j  The  palmar  ligament  is  a  tliick  structure  of  fibro-cartilage  attached  to  the 
laietacarpal  bone  and  the  first  phalanx.  It  lies  on  the  palmar  suiface  of  the  joint 
jtietween  the  collateral  ligaments,  with  which  it  blends.  The  collateral  ligaments 
I'xtend  between  the  tubercle  and  depression  on  each  side  of  the  head  of  tlie  nieta- 
■ari»al  bone  and  the  sides  of  the  base  of  tlie  first  phalanx.  The  transverse  meta- 
carpal ligament  mentioned  above  forms  an  accessory  ligament  for  the  four  medial 
aietacarpo-phalangeal  joints. 

MOVEMKNTS   AT   THE    FoUR   MeDIAL   MeTACARPO-PHALANGEAL  JoINTS 

Palmar  flexion  and  extension,  and  in  some  cases  dorsi  flexion.  Abduction  and 
idduction  from  and  to  the  median  line  of  the  hand  and  modified  circumduction. 

The  Interphalangeal  Joints 

These  belong  to  the  hinge  variety.  The  ligaments  are — palmar  an<l  collateral, 
riiese  are  arranged  as  in  the  metacarpo-phalangeal  joints.  The  dor.sal  aspect  of 
•ach  articulation  is  su]>ported  by  the  extensor  tendons. 

A  synovial  membrane  lines  each  joint. 

Movements  at  the  L\Tr:i:rnALAxr.KAL  Joints 
I'almar  flexion  and  extension. 
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SOME  AliTICULATIOXS  OF  THE  LOWER  EXTEEMITY 

The  Hip  Joint 

The  hip  is  a  perfect  example  of  a  ball-and-souket  joint.  The  articular  purface? 
which  enter  into  its  formation  are  tlie  head  of  the  femur  and  the  acetabulum,into  which 
it  is  received.  These  surfaces  are  covered  by  a  layer  of  cartilage — with  the  exception 
of  the  depression  on  the  head  of  the  femur  and  the  centre  of  the  acetabulum.  ' 


Anterior  inferior  iliac  spin^ 


Tic.  42.— Dissection  of  the  Ilir  Joint  fhom  the  Front. 


The  ligaments  arc- 
Transverse. 
Glenoid  lip. 

Round  ligament  of  the  femur. 
Capsule. 
The  transverse  ligament  stretclies  across  the  notch  at  tlie  lower  part  of  th 
acetabulum  and  is  attaclied  to  its  margin  at  either  side.     Tiiere  is  an  opening  lef 
beneath,  through  which  vessels  and  nerves  enter  the  joint. 

The  glenoid  lip  is  attaclied  to  the  brim  of  the  acetabulum,  which  it  serve 
to  deepen  ;  it  consists  of  a  ring  of  fihro-cartilage. 

The  round  ligament  of  the  femur  is  attached  by  one  end  to  the  depressio 
near  the  centre  of  the  head  of  the  femur,  and  by  tlie  otiier  to  the  margins  c 
the  acetabular  notch,  becoming  blended  with  the  transverse  ligament. 

The  capsule  completely  invests  the  joint,  surrounding  the  acetabulum  above  an 
the  neck  of  the  femur  Iielow.     It  is  very  strong,  but  of  varying  thickness  throughou 
The  longitudinal  fibres  form  three  separate  bands,  namely — 
Ilio-fcmonil. 

Puljn-fcmoial  or  pubo-capsular. 
Isf^hio-capsulai-. 
'I'lie  ilio-femoral  ligament  is  attached  above  to  the  anterior  inferior  iliac  spin 
and  rim  of  the  acctabniuin,  below  to  the  intertrochanteric  line  of  the  femur. 

The  pubo-capsular  ligament  passes  from  the  lateral  extremity  of  the  hori/ont; 
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I  ramus  of  the  pubis  and  the  ilio-pectinoal  oininence  to  the  capsule  of  the  joint  and 

J  the  neck  of  the  feniuv. 

I    \    The  ischio-capsular  ligament  passes  from  the  ischium  and  becomes  mer^'ed  in 

I  the  zona  orbicularis  or  circular  libres  of  the  general  capsule. 

1        There  is  a  large  mass  of  adipose  tissue  at  the  bottom  of  the  acetabulum.     These 

I  pads  of  fat.  as  already  stated,  are  found  variously  developed  in  many  joints,  and 

',  are  called  Haversian  glands. 

A  synovial  membrane  lines  the  capsule  and  covers  part  of  the  neck  of  femur. 
It  invests  the  interarLicular  ligament,  both  surfaces  of  the  glenoid  and  transverse 
ligaments,  and  also  covers  the  Ifaversian  gland. 

Jjehind  the  tendon  of  the  ilio-psoas  muscle  is  a  synovial  bursa  which  sometimes 
communicates  with  the  joint  cavity  by  an  opening  in  the  anterior  part  of  the  capsule. 
The  muscles  surrounding  the  joint  are — 
Psoas  and  iliacus  in  front. 

Straight  head  of  rectus  and  gluteus  minimus  laterally. 
Obturator  externus  and  pectineus  medially. 

Piriformis,  gemellus  superior,  gemellus  inferior,  obturator   internus 
and  externus,  and  quadratus  femoris  behind. 

Movements  of  the  Thigh  at  the  Hip  Joint 
Flexion,  extension,  abduction,  adduction,  rotation,  and  circumduction. 


Table  of  Muscles  which  puoduce  these  Movements 


Flej.ioii. 
Sartorius. 
Iliacus. 
Psoas  maj<ir. 
Pectus  femoris. 
Pectineus. 
Adductor  longus. 
Oracilis. 
Obturator  externus. 

Adduction. 
I'ectineus. 
Adductor  longu.s. 

brevis. 

magnus. 
(Iracilis. 

(^)ua(lratus  femoris. 
Ciluteus  maximus  (lower  fdn-es). 


Mr  dial  notation. 
Tensor  femoris  latit;. 
Gluteus       medius       (anterior 

lii)r('.s). 
Gluteus     minimus     (anterior 

filires). 


Extension. 

Gluteus  maximus. 
medius. 
„        minimus. 
Biceps  femoris. 
Semitendinosus. 
Semimembranosus. 
Adductor  magnus. 

Abduction. 
Ten.sor  fascire  latff-. 
fJluteus  medius. 

„        minimus. 
Obturator  externus. 
I'iriformis     .     .     . 
Oljturator  internus 
(Jemelli    .... 
Sartorius  .... 
GluLeus    maximus  I 
(upper  fibres)     .  | 

Lateral  Rotation. 

Obturator  externus. 

Gluteus  maximus  (lower  fibres). 

(.J''ii(lratus  femori.s. 

Gluteus  mcHus  ■\(terior  fibres). 

„        mnnmusj^' 
Piriformis     .     .     .\ 
Obturator  internus  -during  extensifm. 
Gemelli    ...     J 
Sartorius. 
Ilio-p.soas. 
Pectineus. 

Adductor  longus,  brevis.  and  magnus 
l>iceps  femoris. 


during  flexion. 
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Arterial  Supply. — Obturator  and  medial  circumflex. 
Nerve  Supply. — Articular  branches  from  sciatic,  obturator,  and  femoral. 
The  muscles  which,  when  the  pelvis  is  lixed,\flex  and  extend  the  thigh  on  the 
abdomen  will,  when  the  limb  is  fixed,  liox  and  extend  the  abdomen  on  the  thigh. 

The  Knee  Joint 

The  knee  is  a  hinge  joint.  The  bones  entering  into  its  formation  are  the 
articular  surfaces  of  the  femur,  tibia,  and  patella,  which  are  covered  by  a  layer  of 
cartilage. 

The  ligaments  are — 


External. 
Anterior,  or  ligamentum  patelhip. 
Oblique  popliteal. 
Tibial  collateral. 
Fibular  collateral. 
Capsule. 


Internal. 

Anterior  cruciate. 
I'osterior  cruciate. 
Lateral  meniscus. 
]\Iedial  meniscus. 
Transverse. 
Coronary, 

The  anterior  ligament  is  attached  proximal ly  to  the  apex  of  tlio  patella  and 
its  adjoining  margins,  distally  to  the  tubercle  of  the  tibia.  Its  superticial  fibres 
pass  across  the  patella  and  are  a  continuation  of  those  of  the  tendon  of  thej 
quadriceps  extensor  muscle,  of  which  it  is  the  final  insertion.  | 

The  oblique  popliteal  ligament  is  attached  proximally  to  the  condyles  and' 
popliteal  surface  of  the  femur,  distally  to  the  posterior  border  of  the  head  of  the 
tibia. 

The  tibial  collateral  ligament  consists  of  two  portions,  an  anterior  or  longj 
and  a  posterior  or  short  portion.  They  are  attached  proximally  to  the  medial! 
epicondyle  of  tlie  femur,  and  distally  the  anterior  portion  is  attached  to  the 
proximal  part  of  the  medial  surface  of  the  shaft  of  the  tibia,  while  the  posteriori 
portion  is  attached  to  the  posterior  part  of  the  medial  condyle  of  the  til)ia,  justj 
proximal  to  the  insertion  of  the  semimembranosus  tendon.  j 

The  fibular  collateral  ligament  is  attached  proximally  to  the  lateral  epicondylei 
of  the  femur,  distally  to  the  lateral  side  of  the  head  of  the  fibula,  in  front  of  the 
styloid  process.  _     j 

1'he  short  fibular  collateral  ligament  is  an  inconstant  fibrous  band  lying) 
l)chind  the  preceding.  It  is  attached  proximally  to  the  lower  and  hinder  part  of 
the  lateral  epicondyle  of  the  femur,  and  distally  to  the  apex  of  the  head  of  the  filnda. 

The  capsule  does  not  completely  surround  the  joint,  as  it  is  absent  aljove, 
where  its  place  is  taken  by  the  quadriceps  extensor  tendon.  It  is  a  thin,  strong^ 
membrane,  augmented  by  the  tendons  of  the  surrounding  muscles  and  also  byl 
the  fascia  lata?.  Proximally  it  is  attached  to  the  femur,  distally  to  the  sides  ofj 
the  i)atella,  the  margins  of  the  head  of  the  tibia,  and  to  the  menisci.  ! 

The  cruciate  ligaments  lie  within  the  joint,  and  cross  each  other  like  braces. 

The  anterior  cruciate  is  attached  distally  to  the  medial  side  of  the  rougli 
depression  iu  front  (»f  the  intercondyloid  ennnence  of  the  tibia;  proximally  it  i^ 
attached  to  the  medial  and  ]iosterior  surfaco  of  the  lateral  condyle  of  the  femur. 

The  posterior  cruciate  is  attached  distally  to  the  posterior  i)art  of  the  depressioi 
behind  the  intercondyloid  eminence  of  the  tibia,  and  proximally  to  the  lateral  am 
anterior  ]iart  of  the  medial  condyle  of  the  femur. 

The  lateral  and  medial  menisci  are  two  crescent-shaped  fibro-cartilagesj 
They  are  found  between  tlu;  articular  surfaces  of  the  femur  and  tibia  and  are* 
attached  to  the  margins  of  the  latter,  the  surface  of  which  they  serve  to  deepen. 

The  liorns  of  both  cartilages  are  attached  to  the  proximal  surface  of  the  tibia 
those  of  the  lateral  meniscus  lying  between  those  of  the  medial  meniscus. 

The  transverse  ligament  connects  the  anterior  margins  of  the  lateral  an( 
medial  menisci. 

The  coronary  ligaments  consist  of  a  number  of  short  fibrous  bands  which  hel) 
to  attach  the  menisci  to  the  margins  of  the  head  of  the  tibia. 
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A  wedge  of  fat  is  fouiul  l.elweeu  the  patella,  the  tiljia,  and  the  condyles  of  the 
femur.  iT is  called  the  iufra-patellar  pad.  Deposits  of  fat  are  also  fuuiid  about 
the  folds  of  the  synovial  membrane. 


Impression  of  lateral  meniscus 


LT-il  tibial  surface  of  femur 


l-'iliular  collateral  liijainent 


entloii  of  biceps  femoris   - 


1-  ibular  collateral  ligament 


Opening  in  interosseous 
membrane  for  anterior  tibial 


tellar  surface  of  femur 


Semilunar  facet  for  patella 


Medial  tibial  surface  of 
(enmr 


—Posterior  cruciate  li^ainicnt 


Anterior  cruciate  Ii(;amenl 


Transverse  ligament 
ijledial  meniscus 


Tibial  collateral  liijament 
Anterior  li-'anient 


Medial  perpendicular  facet 
on  patella 


Fig.  13.— Disskctiox  of  the  Kxef,  Joint  fuom  the  Fkont:  Patklla  thkuwn  down. 


Transverse  ligament 
Anterior  cornu  of  medial  meniscus 


Anterior  cruciate 
lii^ment 


Anterior  cornu  of  lateral  meniscus 


Intercondvioid 

minance  (medial 

lul>ercli) 


Medial  nieniscua 


l''islerior  cornu  of  nieilial 
meniscus 


I-iteral  mei.iscus 


Titercondvloid 
iiiinence  (lateral 
ubercle) 


I'oslc  rinr  inrnu  of  iau-ral  mei 


FVsciculus  from  lateral  meniscus 
to  posterior  cruciate  ligament 


Posterior  cruciate  ligament 

1  lo.  44.— Uri'Ki:  KxK  of  Tibia,  with  Menisci  and  Attaciikd  1'ortion.s  of  Cruciate 

LiCAMENTS. 

'riie  synovial  membrane  is  tlie  lari^est  in  the  body  and  very  elaborately  arrHiiged. 
1  It  lines  the  cai.sule,  invests  the  menisci,  and,  partially,  the  cruciate  li;^amcnts;  it 
!  also  lines  the  deep  surface  of  the  common  extensor  tendon,  and  is  prolonged  for  a 
j  variable  disl.ince  upon  the  distal  part  of  the  front  o^  the  shaft  of  femur, 
j  A  lar<;e  bursa  is  found  above  the  joint  on  the  front>j4;^ie  femur,  with  which 
the  synovial  membrane  of  the  joint  is  usually  continuous. 
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Bursse  are  also  I'omul  between  the  anterior  surface  of  the  patella  and  the  skii 
hovering  it,  between  the  liganientnni  patelhe  and  the  tubercle  of  the  tibia,  and  ii 
relation  to  the  tendon  of  the  seniimenibranosus  muscle  and  the  medial  head  of  thi 
gastrocnemius  muscle. 


Movements  at  the  Knee  Joint  i 

Flexion,  extension,  and  slight  medial  and  lateral  rotation  during  partial  ilcxioni 

Table  of  Muscles  which  pkuduce  these  Movements 


Extension. 
Quadriceps  extensor. 


Lateral  Rotation. 
Biceps  femoris. 


Flexion. 
Sartorius. 
Gracilis. 
Semitendinosus. 
Semimembranosus. 
Biceps  femoris. 
Gastrocnemius. 
Plantaris. 
Topliteus. 

Medial  Rotation. 

Popliteus. 

Sartorius, 

Gracilis. 

Semitendinosus. 

Semimembranosus. 
Arterial  Supply. — 15ranches  of  the  femoral,  popliteal,  and  anterior  tibial. 
Nerve  Supply.— Obturator,  femoral,  peroneal,  and  tibial. 

The  Ankle  Joint 

The  ankle  is  a  hinge  joint.     The  bones  which  enter  into  its  formation  are  tin 
lower  ends  of  the  tibia  and  fibula  and  the  talus. 

A  layer  of  cai'tilage  covers  the  articular  surfaces  of  the  bones. 
Tlie  lig-aments  are — 


Anterior. 
Posterior. 


Deltoid. 

Anterior  talo-fibular. 

Posterior  talo-fibular. 

Calcaneo-fibular. 


The  anterior  ligament  is  attached  proximally  to  the  distal  border  of  the  tibia 
distally  to  the  ])ro\im;il  lujrder  of  the  head  of  the  talus. 

Tiie  posterior  ligament  extends  from  the  distal  border  of  thp  tibia  beliim 
to  the  talus.  'J'he  back  of  tlie  joint  is  also  strengthened  by  the  transverse  lil)i(i 
fibular  ligament,  which  extends  between  the  distal  border  of  the  tibia  and  tht 
lateral  malleolus. 

The  deltoid  ligament  extends  from  the  distal  part  of  .the  medial  malleolus  t( 
the  navicular,  talus,  and  calcaneus. 

The  anterior  talo-fibular  ligament  extends  from  the  anterior  border  of  tin 
lateral  malleolus  to  the  talus,  in  front  of  its  lateral  articular  surface. 

The  calcaneo-fibular  ligament  tijxtends  from  the  apex  of  the  lateral  malleolu 
to  the  lateral  side  of  the  cdraneus. 

The  posterior  talo-fibulaf^ligament  extends  from  the  depression  on  the  media 
and  posterior  aspect  of  the  lateral  malleolus  in  a  horizontal  direction  to  the  posterio 
surface  of  the  talus. 

These  ligaments  conijjletely  sui-rouiul  the  joint  so  as  to  form  a  ca]>side. 

A  synovial  membrane  lines  the  liganieiits,  covers  the  ])ads  of  fat  which  ar 
found  abuut  the  joint,  and  extends  upwards  for  a  slu^t  distance  between  the  tibi;, 
and  libij^a.  i^  ■ 
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Midial  uiallcolus 


li^iimrnl  of  ankle 


Trochlear  surface  of  Ulus 

Groove  for  tendon  of  tiliialis  jiosterior 
muscle  on  inferior  calaineo-naviciilar 
li^'aincnt 

Croove  and  tunnel  for  the  tendon  of 
(lexor  hallucis  longus  uiuiiule 

Calcaneus 


Suslentaculuiii  i.di 

Fig.  •45.— Ankle  and  Tarsal  Joints  from  thk  Tibial  Astfxt. 


Posterior  inferior  tibio-lilmlar 
li-ranjent 


Articular  surfacP-of^talus 
I'oslcrior  lalo-fihular 
ll),'anient 


Calcaneo-filmlar  lineament x. 
l'">lerior  talo-cal 

li),'anienl 
Calcaiii 


Anterior  iiiferibr  tihio-flhular  lit,'ainint 


rsiil  talonavicular  liiranient 
■Me^^^     ri'aluuiavtcitiar  joint 
-•'■^^"  ^*^  Lateral  calcarieo  ni»icular  liu^aincnt 

Dorsal  i'Uni'ii-na\  i'lilar  and 
cuneo-culMiid  liL'anient.s 

I'uneifonn  bone 

I  cuncifomi  bone 


Kon^d  caIcaneo-cul)oid  li^ntnient 

\     ( 'n^raucoi-iiU)i<l<  joint 
TiMttTTti  <t<  jryniiu'lli  [""(^r'"* 
Iiitcrnsseous  talo-calcaneal  lijjameiit 
Talo-ciilianial  joint 
lUral  t«ls>unttnuiuUJii;anicnt 

Fic.  -16.  — Ligaments  on  tiir  Latkral  Aspkct  of  thk  Anki.k,  Joint  and  on  thk 
Dorsum  of  the  Tarsus. 
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Movements  at  the  Ankle  Joint 
Dorsi-llexioii  ami  plantar-llexion. 

Table  of  Muscles  which  tkouuce  these  Movements 


Dorsi-Jkxion, 

Tibialis  anterior. 
Extensor  diititorum  longus. 
Extensor  halliicis  longus. 
Peroneus  tertius. 


riantar-Jicxion. 

Gastrocnemius. 
Plantaris. 
Soleus. 

Tibialis  posterior. 
Peroneus  longus. 
„  brevis. 

Flexor  digitorum  longus. 
Flexor  hallucis  longus. 

It  is  usually  considered  that  a  certain  amount  of  lateral  movement  may  be 
produced  by  the  application  of  external  force  at  the  ankle  joint  when  it  is  plantar- 
tlexed. 

The  movements  of  inversion  (rotating  the  foot  so  that  it  rests  on  its  lateral 
border)  and  eversion  (rotating  the  foot  so  that  it  rests  on  its  medial  border)  take 
place  at  the  intertarsal  joints,  mainly  the  talo-calcaneal. 

Table  of  Muscles  which  ruoDucE  these  Movements 


Inversion. 

Tibialis  anterior, 
posterior. 


Eversion. 
Peroneus  tertius. 
„  longus. 

,,  brevis. 


Arterial  Supply. — ^Malleolar  branches  of  the  anterior  tibial  and  peroneal. 
Nerve  Supply. — Deep  peroneal. 

The  Intertarsal  Joints 

These  arc  gliding  joints. 

The  Talo-Calcanean  Joint 

This  is  situated  between  the  posterior  facet  on  the  inferior  surface  of  the  talus 
and  tlie  facet  corresjxmding  to  it  on  the  superior  surface  of  tlie  calcaneus. 

Ligaments. — Lateral  talo-calcaneal. 
]\Iedial  talo-calcaneal. 
Anterior  talo-calcaneal. 
Posterior  talo-calcaneah 
Interosseous  talo-calcaneal. 

These  ligaments  form  a  capsule  round  the  joint,  which  is  also  strengthened  by 
the  deltoid  and  libuhir  colhiteral  ligaments  of  the  ankle. 

The  lateral  talo-calcaneal  ligament  extends  between  the  lateral  surface  of 
the  talus,  below  the  facet  for  tlie  lateral  malleolus,  ami  the  lateral  suiface  of 
the.  calcaneus. 

'Tlie  medial  talo-calcaneal  ligament  extends  obli(iuely  between  the  medial 
tubercle  on  \\\v.  ]iosteii(n-  surface  of  tlie  talus  and  the  posterior  border  of  the 
sustentaculum  tali. 

The  anterior  talo-calcaneal  ligament  extends  from  the  anterior  and  lateral 
aspect  of  the  neck  of  the  talus  to  the  su]icrior  surface  of  the  calcaneus.. 

The  posterior  talo-calcaneal  ligament  extends  between  the  latc-ral  tultercleof 
the  talus  to  the  adjacent  superior  surfa<'e  of  the  calcaneus. 

The  interosseous  talo-calcaneal  ligament  is  attached  above  to  the  groove 
on  the  inferior  surface  of  the  talus,  below  to  the  corresponding  groove  on  the 
superior  surface  of  the  calcaneus. 
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The  Talo-Calcaneo-Navicular  Joint 

The  articular  elements  entering  into  the  formation  of  this  joint  are  the  rouiKk'd 
head  of  the  talus,  which  lits  into  a  cavity  formed  by  the  posterior  surface  of  the 
navicular  bone,  the  superior  surface  of  the  sustentaculum  tali,  and  the  superior 
surface  of  the  plantar  calcaneo-navicular  ligament. 

This  joint  is  invested  by  a  capsule  formed  behind  by  the  interosseous  talo- 
calcaneal  ligament,  on  its  medial  and  lateral  inferior  aspects  by  the  calcaneo- 
navicular ligaments,  and  superiorly  by  the  talo-navicular  ligament.  This  latter 
extends  belwi-eu  the  neck  of  the  talus  and  the  dnrs;il  surface  of  the  navicular  bone. 
It  consists  of  three  parts — superior,  medial,  and  lateral. 

The  capsule  is  lined  by  a  synovial  membrane. 

The  Ciilcaneus  and  navicular  bone  do  nut  tUicctly  articulate  with  each  other, 
but  are  connected  by  dorsal  calcaneo-navicular  ligaments  and  plantar 
calcaneo-navicular  ligaments. 

riie  dorsal  calcaneo-navicular  ligaj^Bfc  arises  from  the  groove  between  the 
talus  and  calcaneus,  and  extends  forwa^HPi'om  the  anterior  part  of  the  dorsal 
surface  of  the  calcaneus  to  the  lateral  sitlt^f  the  navicular  bone. 

The  plantar  calcaneo-navicular  ligament  extends  from  the  anterior  border  of 
the  sustentaculum  tali  to  the  plantar  surface  of  the  navicular  bone.  Some  of  its 
upper  fibres  blend  witb  Che  front  part  of  the  deltoid  ligament  of  the  ankle.  Its 
upper  surface  supports  the  head  of  the  talus  ;  its  inferior  surface  rests  upon  the 
tendon  of  the  tibialis  posterior.  It  is  a  powerful  ligament  and  the  chief  one 
y  concerned  in  maintaining  the  arch  of  the  foot. 

The  Calcaneo-Cuboid  Joint 

The  ligaments  citnnecting  the  calcaneus  and  cuboid  bones  form  a  capsule 
round  the  joint.     They  arc  as  follows  : — 

The  internal  calcaneo-cuboid  or  interosseous  ligament  extends  from  tlie 
groove  ou  the  calcaneus,  between  it  and  the  talus,  to  the  medial  side  of  the  cuboid 
bone. 

The  dorsal  calcaneo-cuboid  ligament  connects  the  dorsal  surfaces  of  the 
bones. 

The  external  calcaneo-cuboid  ligament  connects  the  lateral  contiguous 
surfaces  of  the  two  bones. 

The  inferior  calcaneo-cuboid  ligaments  are  two  in  number,  namely,  the  long 
plantar  ligament  and  the  plantar  ealcaneo-cul»oid  ligament. 

The  long  plantar  ligament  extendi  from  the  inferior  surface  of  the  calcaneus 
in  front  of  the  tuberosities  to  the  ridge  on  the  inferior  surface  of  the  cuboid  bone, 
many  of  its  more  superlicial  fibres  passing  forwards  to  their  attachments  on  the 
bases  of  tlie  tliinl,  fourth,  and  fifth  metatarsal  bones. 

The  plantar  calcaneo-cuboid  ligament  is  a  deeper  structure  than  the  pre- 
ceding. It  extends  from  Jthe  anterior  part  of  the  inferior  surface  of  the  caleaneu- 
to  the  inferior  surface  of  the  cuboid  bone  behind  the  ridge.  Tliese  two  plantai 
ligaments  are,  next  to  the  plantar  calcaneo-navicular,  tlie  principal  agents  in 
maintaining  the  longitudinal  arch  of  the  foot. 

The  capsule  is  lined  by  a  synovial  membrane. 

The  Cuneo-Navicular  Joint 

The  navicular  and  the  three  cuneibuni  bones  are  connected  by  dorsal  autl 
plantar  ligaments.  These  consist  of  short  bands  extending  in  a  Innu'itu<linal 
direction  on  the  dorsal  and  plantar  aspects  of  tlie  joint.  A  synovial  membrane 
lines  the  joint  and  is  prolonged  between  the  cuneiform  bones;  it  also  frenuenlly 
communicates  with  the  cubo-cuneiform  articulation  and  with  the  cubo-uaviculai 
lavity. 

The  Naviculo-Cuboid  Joint 

Dorsal,  plantar,  and  interosseous  ligaments  connect  these  two  bones  together 
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The  Intercuneiform  Joints 

The  three  euneifoim  buiies  are  couuected  lu  each  other  by  dorsal,  plantar,  aud 
interosseous  ligaments. 

The  Cuneo-Cuboid  Joint 

This  is  the  articulation  between  the  third  cuneifoini  bone  and  llie  cidioid.  The 
two  liones  are  connected  by  dorsal,  plantar,  and  interosseous  ligaments.  Tin 
synovial  membrane  is  often  separate,  but  sometimes  forms  part  of  that  of  the 
cuneo-navicuhir  and  naviculo-cuboid  articulations. 

The  Tarso-Metatarsal  Joints 

These  are  ^lidin^'  joints  in  which  the  tarsal  ;ind  metatarsal  bones  are  connected 
together  by  dorsal,  pkntar,  and  interosseous  ligaments. 

The  articulation  between  the  first  cuneiform  and  the  first  metatarsal  bone  is 
lined  by  a  separate  synovial  membrane,  as  is  also  that  between  the  cuboid  and 
f(jurth  and  lifth  metatarsals.  The  joint  between  the  second  and  third  cuneiform 
and  the  Ijases  of  the  second  and  third  metatarsal  bones  is  lined  by  part  of  tiie  large 
tarsal  synovial  membrane. 

The  Intermetatarsal  Joints 

1'he  bases  of  the  four  lateral  metatarsal  Ixjnes  are  connected  together  by 
dorsal,  plantar,  and  interosseous  ligaments. 

The  heads  of  all  the  metatarsal  bones  are  l)ound  together  on  their  plantar 
aspect  by  the  transverse  metatarsal  ligament. 

The  Metatarso-Phalangeal  Joints 

These  articulations  have  a  similar  construction  to  the  corresponding  joints  of* 
the  baud. 

The  Interphalangeal  Joints  ^ 

These  articulations  have  also  a  similar  coustructiou  to  the  corresponding  joints- 
of  the  hand. 


CHAPTER  V 
THE   MUSCULAR   SYSTEM 

TilK  various  luevemonts  of  the  body  are  caused  by  the  couliacti(»u  of  muscles. 

The  skeletal  muscles  are  under  the  control  of  the  will,  and  are  supjilied  by 
I  one  or  more  nerves.  They  are  of  varying  sizes  and  sha})es,  and  are  enclosed  in  a 
I  fibrous  membrane  called  fascia,  which  may  also  form  their  means  of  attachment 
;  to  bones,  cartilages,  and  to  neighbouring  fascia.  ]\Iuscles  are  also  connected  with 
'    bones,  cartilages,  and  ligaments  by  means  of  tendons. 

Most  muscles  are  capable  of  causing  movement  of  either  of  their  attaclnnenUs, 

but  the  contraction  generally  produces  movement  of  one  particular  end ;  this,  the 

more  generally  movable  attachment,  is  called  the  insertion,  the  other  attachment 

is  called  the  origin. 

PASCIA 

,  The  fasciaj  have  been  divided  into  two  classes — superlicial  and  deep. 

The  former  underlies  the  skin  of  the  whole  body  and  connects  it  with  the  deep 
fascia.  It  is  composed  of  areolar  tissue,  contains  a  variable  quantity  of  fat,  and 
is  supplied  by  the  cutaneous  vessels  and  nerves. 

Deep  fascia  is  a  fibrous  membrane,  containing  no  fat,  which  invests  muscles 
both  individually  and  collectively,  sometimes  forming  their  means  of  attachment. 
It  also  forms  sheaths  for  the  vessels  and  nerves,  and  invests  the  glands  and 
viscera.^ 

APONEUKOSIS 

Aponeurosis  is  a  term  usually  given  to  a  layer  of  dense  fibrous  tissue,  like  a 
thin  tendon,  which  serves  as  an  attachment  for  muscles  to  bones  or  to  other 
muscles. 

'  At  the  wrist  and  ankle  the  deep  fascia  is  stiengtliened  by  transverse  lilncs,  and  gives  rise  in  the 
first  instance  to  the  two  carpal  ligaments,  and  in  the  latter  to  the  three  annular  ligaments. 

Carpal  Ligaments. — The  transverse  carpal  ligament  extends  from  the  navieiilar  and  large  mult- 
angular 1m, lie  to  the  jiisifomi  and  hamate  bones.  It  contains  two  comjiartments,  one  for  the  tendons  of 
the  (lexer  muscles  of  the  fingers  and  the  median  neive,  and  the  other  for  the  llexor  carjii  radialis. 

The  dorsal  carpal  ligament  extends  from  the  lateral  border  of  the  distal  end  of  ihc  radius  to  the 
styloid  process  of  the  ulna,  the  carpus,  and  the  ulnar  collateral  ligament  of  the  wrist.  It  is  dividwl  into 
six  compartments  for  the  tninsmission  of  the  tendons  of  the  extensor  muscles  of  the  wrist  and  fingers. 

Annular  Ligaments  of  the  Ankle. — The  ligamentum  laciniatum  extends  from  the  medial  malleolus 
to  the  tuberosity  of  the  ealeancus.  The  teii<lons  of  the  tibialis  posterior,  flexor  digitomm  longus,  and 
Jlcxor  hallueis  longus  pass  beneath  it,  also  the  posterior  tibial  vessels  and  the  tibial  nerve. 

Tlie  lateral  annular  ligament  extends  from  the  lateral  malleolus  to  the  calcaneus.  It  binds  down 
the  tendons  of  the  peronei  museles. 

The  anterior  annular  ligament  consists  of  two  ]»arts.  The  jiroxir.ial  band— lig.  tranaversum  cruriB 
extenils  across  the  front  of  the  ankle  between  the  malleoli,  binding  ihiwn  the  tendons  of  the  tibialis  aiiteri..] 
and  tlie  extensor  must^les  of  the  toes.  The  distal  i)art  of  the  anterior  annular  ligament— lig.  cnicialum 
cruris— is  attached  laterally  to  the  lateral  border  of  the  anterior  extremity  <>f  the  calcaneus.  As  it  p.i-vs. ., 
medially  over  the  dorsum  of  the  foot  it  divides  into  a  proximal  part  whieh  is  attaehid  to  the  nudial 
malleolus,  and  a  distal  part  attached  to  the  jdantar  fascia.  The  lig.  cruciatum  cruris  has  three  compart- 
ments, one  for  the  tendon  of  the  tibialis  anterior,  another  for  the  tendon  of  the  extensor  hallueis  longus, 
and  a  third  for  the  tendon  of  the  extensor  digitorum  longus  and  pcroncus  tcrtnis. 
\  «i 
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TENDONS 

Tendons  are  strong,  white,  inelastic  bauds  of  fibrous  tissue,  which  bind  the 
muscles  to  bones,  cartilages,  and  ligaments.  They  are  of  varying  length  and  size. 
The  larger  ones  are  supplied  with  nerves  and  blood  vessels,  but  not  plentifully. 

SOME  MUSCLES   OF  THE   CRANIUM   AND   FACE 


Muscle. 


Epicranius. 


Orbicularis  oculi. 


Corrugator  super- 
cilii. 


j  Levator    palpebrae 
superioris. 


Caput    infra  -  orbi- 
tale. 


Caninus. 


Zygomaticus. 


Caput      zygoinati- 
cum. 


Mentalis. 


Quadratus  labii  in- 
ferioris. 


Triangularis. 


Ork'in. 


Posterior  belly  from 
superior  curved 
line  of  occipital 
bone  ;  anterior 
belly  from  the  epi- 
cranial aponeur- 
osis.^ 

Sphincter  muscle 
surrounding  the 
circunifereni'C  of 
the  orbit  and  occu- 
pying the  eyelid. 

Xasal  eiiiiuencc. 


.M;u;\'iii  uf  optic  fora- 
men. 


I.owiT     margin      of 
orbit. 


Canine  fossa  orup[)( 
jaw. 


Zygomatic  portion  of 
zygomatic  arch. 


Zygomatic  bone. 

Incisor  fossa  of  lower 
jaw. 


Outer      surface      of 


Insertion. 


Becomes  blended 
with  orbicularis 
oculi  and  cor- 
rugator super- 
cilii  at  the  super- 
ciliary ridge. 


Under    surface    of 
orbicularis  oculi. 


1.  Orbicularis  oculi 
and  skin  of upper 
lid. 

2.  Upper  border 
superior  tarsus. 

3.  Conjunctiva. 

4.  Upper  border  of 
margin  of  orbital 
opening. 

Oibicularisorisand 
skin  of  ui>i)er 
lip. 

Orbieularis  and 
skin  at  angle  ol' 
mouth. 

Orbicularis  oris  and 
skin  at  angle  ol' 
month. 


Orljicularis  oris. 
Skin  of  chin. 


Orliicnlaris  oris  and 
skin  of  lower  lij). 


lOxteriial  nbliipu'line  Orliieidaris  oris  and 
of  lower  jaw  and  skin  at  angle  of 
platysma.  moulh. 


Action. 


Raises  eyebiow ; 
moves  scalp. 


Closes  eyelids. 


Wrinkles  fore- 
head verti- 
cally. Draws 
medial  half  of 
eyebrow  up- 
\\ards. 

Elevates  up[ier 
eyelid. 


Xerve  Supply. 


Ilaisosu|iperli|i, 
and  draws  it 
backwards,  as 
in  langiang. 


Raises  skin  of 
chin  and  pro- 
tr\ides  lower 
lip. 

Draws  lower  Hi) 
do  w  n  wards 
and  laterall}'. 

Depresses  angle 
of  mouth. 


Branches  of  the 
facial. 


Faci; 


0  c  u  1  o  -  m  o  1 0  r. 


^  The  epicranial  aponeurosis  is  a  membrane  which  extends  betw 
of  the  epicranius  muscle.  It  is  attached  laterally  to  the  temporal 
suprema  of  the  occii)ital  bone. 


ecu  the  anterior  and  posterior  bellies 
ridge,  and  behind  to  the  linea  nuchiE 
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Epicranial  aponeurosis 


Temporal  fascia 


Teniporal  fascia  (<lec) 


Epicranius 
Temporal  uuisclc-   \ 

Auriculo-tcinporal  nerve— 
Su^>t•r!l^•iaI  teiiii 


Massctcr  (>leep  fibres) 


Parol  ill  gland 

(drawn  iMH-kwards- 

aiiil  downwards) 


•ranius     (  i 


Drliiciilaris  ociili 


Massctcr  (superficial 

fibres) 

Uuct  of  |)arotid  (;land 


Facial  artery 


Fig.  47.— Muscles  of  Mastication  (SuiiciCuial  View). 


Tcmiwinl  niustle 


iiccinator  muscle 


\  ^. 


X. 


Fin.  48. 


-TllF.  I^ir.iiT  Tl-MTOKAT.  Mr.^CT.E  (till'  Zy^timn.  and  tlio  Massotor 
Muscle  liavc  been  rciiiovctl). 
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SOME   :\rTJSCLES   OF   THE   CRANIUM   AND   FXCE—contmued 


Muscle. 

Oiij^in. 

Insertion. 

Action. 

1 
Nerve  Supply. 

Orbicularis  oris. 

Continuous       with 
other  muscles  con- 
verging     towards 
mouth;      is     a 
sphincter     muscle 
surrounding  mouth. 

Closes  lijis. 

Facial. 

Risorius. 

Fascia  over  masseter. 

Orbicularisoris  and 
skin  at  angle  of 
mouth. 

Draws    back 
angle       of 
mouth. 

! 

Platysma. 

Deep   fascia    of   the 
jiectoral  region  and 
clavicle. 

Lower     jaw     and 
angle  of  mouth. 

Depresses  lower 
jaw  and  angle 
of  mouth. 

' 

Buccinator. 

Alveolar  processes  of 
upper    and    lower 
jaws. 

Orbicularis  oris. 

Retracts     angle 
of    mouth. 
Contracts  and 
compresses 
cheek,   bring- 
ing    it     into 
contact    with 
the  teeth. 

>> 

1 

1 

MUSCLES 

OF  MASTICAT 

ION 

Buccinator  (given  above). 

i 
Pterygoideus  internus. 

Masseter. 

Pterygoideus  externus.                           i 

Temporal. 

Muscle. 

Origin. 

Insertion. 

Action. 

Nerve  Supply. 

Masseter. 

1.  Lower   border   of 
zygomatic  arch. 

2.  Medial  surface  of 
zygomatic  arch. 

Lateral  surface  of 
ramus  and  angle 
of  lower  jaw  and 
coronoid       pro- 
cess. 

Raises  the  lower 
jaw      against 
the  upper. 

Maxillary  nerve 
of  trigeminal. 

1 

Temporal. 

Whole   of   temporal 

Coronoid     process 

Raises  the  lower 

1 

lossaand  temporal 
fascia  covering  it. 

and     anterior 
border  of  ramus 
of  lower  jaw. 

jaw      against 
the    upper; 
11  0  s  t  e  r  i  0  r 
fibres    retract 
the  jaw  ;  an- 
terior     fibres 
lirotract. 

! 

Internal  pterygoid. 

1.   Pterygoid      fossa 

Medial  surface   of 

Raises  the  lower 

(sphenoid  bone). 
2.  Tuberosity    of 

lower    jaw    be- 
tween   mylo- 

jaw     against 
the    ujjper; 

upper  jaw. 

hyoid     groove 
and      angle     of 
bone. 

draws  it  side- 
ways and  for- 
wards. 

External  pterygoid. 

1.  Under  surf;ice  of 
great       wing       of 
splicmoid. 

2.  liateral  surface  of 
lateral     pterygoid 
l.late. 

T.  Neck  of  condyle 
of  lower  jaw. 

2.   I  liter  articular 
meniscus       and 
ca]isule  of  man- 
dibular articula- 
tion. 

Draws  lower  jnw 
forwards    and 
sideways. 
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Kxternal  pterygoid  (insertion) 
Teinpcral  (part  of  insertion)  - 


Triangularis  (oriprin) 


Quadratus  laliii  iiiferioris  (origin) 
Mentalis  (origin) 


Plat.vsnia  (insertion) 


Fig.  49.— jNIuscle  Attaciimknts  to  the  Lateral  A.sri:cT  of  the  Lower  Jaw. 


External  pterjgoid  (insertion; 


Genio-livo-fflossus  (ori^fin) 
Genio-hyoid  (origin) 


"iG.  50.— Mu.scEE  Attatiimknts  o.n  nil.  Ml  i»iAE  SiKE  or  THE  Lower  .t.\w. 
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MUSCLES  OF  THE  :N^ECK 
SUPERFICIAL  MUSCLES,  CERVICAL  REGION 


7^ 


Muscle. 

Origin. 

Insertion. 

Action. 

Nerve  Supply. 

Platysma. 

Deep   fascia  of    the 

Lower    jaw     and 

Depresses  lower 

Facial. 

pectoral  region 

angle  of  mouth. 

jaw  and  angle 

;uid  clavicle. 

of  mouth. 

Sterno-cleido- 

By  two  heads — 

Mastoid      process 

(o)i  One  side 

Accessory     and  | 

mastoid. 

1.   Steiiiuiii. 

and    superior 

acting     alone 

branch     from  I 

2.   Clavicle. 

curved    line    of 

rotates  face  to 

cervicid  plex- 

occipital bone. 

opjiosite    side 
and  bends  the 
head  to  same 
side.     Both 
sides      acting 
together     ex- 
tend the  head. 
(/■)- Raises  cla- 
vicle    and 
helps  in  forced 
insj)iration. 

us  (c.  2). 

INFRA-HYOID 

MUSCLES,  CONNECTING  THE  HYOID  BONE  TO  THE  THORAX, 

SCAPULAR,  AND  THYROID  CARTILAGE 

Muscle. 

Origin. 

Insertion. 

Action. 

Nerve  Supply. 

Sterno-hjoid. 

Medial  extremity  of 

Body     of     hyoid 

Depresses  hyoid 

A  n  s  a  -  h  y  p  0  - 

clavicle;  upper  and 

bone. 

bone. 

glossi      (loop 

jiosterior     portion 

formed  by  the  ', 

of  stermim. 

descending 
branches      of 
cervical     and 
hypoglossal 
nerves). 

Sterno-thyroid. 

Upper  and  posterior     Thyroid         carti- 

Depresses    thy- 

A n  s  a  -  h  y  p  0  - 

portion  of  sternum 

lage. 

roid        carti- 

glossi. 

and     first     costal 

lage. 

cartilage. 

Thyro-hyoid. 

Olilique  line  of  thy- 

Body   and     great 

Depresses  hyoid 

T  h  y  r  o-h  y  o  i  d 

roid  cartilage. 

cornu   of  hyoid 
bone. 

bone. 

branch     of 
hypoglossal. 

Omo-hyoid. 

Superior  margin    of 

Lower    border    of 

(o)  Depresses 

A  n  s  a  -  h  y  p  0  - 

scapula;  supra- 

body   of    hyoid 

hyoid     bone. 

glossi. 

scapular  ligament. 

bone. 

(i)  Slightly 
raises    shoul- 
ders. 

SUPRAHYOID  ] 

MUSCLES,  CONNECTING  THE  HYOID 
CRANIUM,  AND  TONGUE 

BONE  TO  THE  MANDIBLE,        | 

1 

Muscle. 

Origin. 

Insertion. 

Action. 

Nerve  Supply. 

Digastric    (two 

(Posterior)      Groove 

Lower    border    of 

Wiicn  posterior 

Facial    and 

lii'llics,      jiostcrior 

beneath     mastoid 

jaw    close    to 

bellv  is  fixed 

m^'lo-hyoid 

and  anterior). 

process.     (Ante- 

symphysis. 

and      liyoid 

branch  ol   in- 

rior) Intermediate 

bone       de- 

ferior  alveolar 

tendon    connected 

jircssed,     it 

nerve. 

with  liyoid  bone. 

depresses  jaw. 
Wiien  attach- 
ment of  ante- 
rior   belly    is 
fixed,  it  raises 
hyoid  bone. 

Stylo-hyoid. 

Styloid     ]irorcs3     of     Body     of     hyoid 

Raises      and 

Facial. 

tcniiionil  lione. 

bone. 

draws  back 
hyoid       bone 
and  tongue. 

Mylo-hyoid. 

Mylo-hyoid  ridge  on 

,  Ujiper    border    of 

Raises   hyoid 

Mylo-hyoid 

inner    surface     ot 

bod}'    of    hyoid 

bone      a  n  d 

branch  of  in- 

lower jaw. 

1       bone. 

tongue. 

ferior  dental. 

'  Tlie  letter  o  in  brackets  signilies  the  action  of  the  muscle  when  its  origin  is  the  fixed  jjoint. 
-  The  letter  i  in  brackets  signilies  the  action  of  (lie  muscle  when  its  insertion  is  the  fixed  point. 
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Scmispinalis  oapit 


Rertus  capitis  posterior  minor 
(insertion) 


,8cclus  capitis  posterior  major 
(insertion) 


Trapezius  (orii,'in) 


Storno-oleido- 

III  istoiil  (insertion) 


Splenins  capitis 
(insertion) 


Ubiiquus  capitis  superi 

(insertion) 


IJectus  capitis  lateralis  (insert 

Keelus  capitis  anterior  (insertion) 


Superior  constrictor  of  pharjnx  (insertion) 


Longus  capitis  (insertion)  • 

Fig.  51.— Muscle  Attaciimknts  to  OcciriTAL  Bone. 


Fin.  r^2.—^nE  Muscles  of  the  Toxguf.  and  ITvoid  Rone  (Right  Siile). 
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lArUSCLKS  OF  TIIK  IsY.CK—conHnned 
EXTlilNSIC  MUSf'LES  OF  THE  TONGUE 


aiiiscle. 

Origin. 

Insertion. 

Action. 

Nerve 

Supply. 

Genio-glossiis. 

Upper  mental  spine 
on    posterior    sur- 
face of  lower  jaw. 

Body     of     hyoid 
bone     and     in- 
ferior surface  of 
tongue     in     its 
whole  length. 

Depresses     ton- 
gue and  raises 
liyoid     bone. 
Posterior 
fibres     pro- 
trude tongue. 
Anterior 
tibros  retract. 

Hypog 

lossal. 

1 

Hyo-glossus. 

Body    and    great 
cornu     of     liyoid 
bone. 

Side  of  tongue. 

Depresses 
tongue. 

' 

•   i 

Stylo-glossus. 

Lower  end  of  styloid 
process  and  stylo- 
mandibular    liga- 
ment. 

Side   and    inferior 
surface      of 
tongue. 

Elevates  and  re- 
tracts tongue. 

' 

'1 

i 

i 
1 

! 

MUSCLES  OF  THE  PHARYNX 


Muscle. 

Oiigin. 

Insertion, 

Action. 

Nerve  Supply. 

I 

i 

Superior     con 
stricter. 

Lower  half  ])Ost('rior 
border    of   medial 
j.teryguid      plate ; 

Fibrous    raphe    in 
median    line    of 
]i<.sterior  wall  of 

Forces  food   to- 
wards    Q^SO- 
jihagus  in  tiie 

Phary  n  goal 
plexus. 

! 

I'terygo-  mandi- 

])harynx. 

.act  ot  swallow- 

bidar      ligament. 
My lo- hyoid  ridge 
of      lower      jaw  ; 
mucous  jiiembraue 
of  mouth. 

ing. 

Middle        c  o  n- 
strictor. 

Stylo-hyoid  ligament 
and    both    cornua 
of  hyoid  bone. 

•• 

1* 

" 

Inferior       con 
stricter. 

Olilirnic  line  thyioid 
larliiage  ;   side   of 
cricoid  cartilage. 

•• 

" 

Pharyngeal 
plexus  ;      ex- 
ternal   laryn- 
geal ;  inferior 
laryngeal. 
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Stemo-oleido-nia'stoid  ^ 


Semispinalis  capitis 


Mylohyoid 
Digastric 
Ilyo-glossuB 
Stjlo-hyoid 
Middle  constrictor 
•Thyro-hyoid 
Inferior  constrict* 

nio-liyoid 
Inferior  constrict 
Stcrno-hyoii 
I  Sterno-thyroid 


Fio.  53.— Tiir.  Tni.wriLES  of  thk  Nf.ck  (Muscles). 
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_|J)EEP  MUSCLES  OF  THE  ANTERIOR  VERTEBRAL  REGION 

Muscle. 

Origin. 

Insertion. 

Action. 

Nerve  Supjily. 

Longus  capitis. 

Anterior  tubercles  of 
transver.'^e        pro- 
cesses    of     third, 
fourth,   fifth,   and 
sixth  cervical  ver- 
tebrae. 

Basilar  jiroccss  of 
occipital  bone. 

Flexes  head  and 
cervical  siiiue. 

Anterior  prim- 
ary divisions, 
cervical  spina! 
nerves. 

Rectus  capitis 
anterior. 

Anterior      arch     of 
atlas. 

,. 

Flexes  head. 

" 

Rectus  capitis 
lateralis. 

Transverse      process 
of  atlas. 

Jugular  process  of 
occipital  bone. 

Bends  head  lat- 
erally. 

Anterior  ramus 
of  first  cervi- 
cal. 

Longus  colli— 

(a)  Vertical  portion. 

(h)  Lovror     oblique 
portion. 

Bodies  of  the    first 
three  thoracic  ver- 
tebrre. 

P.odies   of  the    last 
three  cervical  ver- 
tebra». 

Bodies   of   the   first 
three  thoracic  ver- 
tebra;. 

Bodies  of  the  second, 
third,  and  fourtli 
cervical      verte- 
bra. 

Anterior  tubercles 
of  the  transverse 
processes  of  fifth 
and  sixth  cervi- 
cal vertebrai. 

Flexes    cervical 
spine. 

Anterior  rami, 
cervical  nerves. 

1 

(c)  Upi)er      oblique 
portion. 

Anterior  tubercles  of 
transverse  pro- 
cesses    of     third, 
fourth,    and    fifth 
cervical  vertebrae. 

Anterior    tubercle 
of  atlas. 

A^  DEEP  iSrUSCLES  OF  THE  LATERAL  VERTEBRAL  REGION 


Jluscle. 

Origin. 

Insertion. 

Action. 

Nerve  Supjily. 

Scaleni  (three)— 

(1)  Scalenus        an- 

Anterior tubercles  of 

Scalene      tubercle 

(o)  Raises  ribs  in 

Anterior    rami, 

terior. 

transverse  pro- 

on inner  border 

inspiration. 

cervical  nerves. 

cesses     of     third, 

and    ujiper  sur- 

{i) Flexes  cervi- 

fourth,   fifth,   and 

face  of  first  rib. 

cal     spine ; 

sixth  cervical  ver- 

bends neck 

tebra. 

to  same  side 
and  rotates 
it. 
(o)  Raises  ribs  in 

(2)  Scalenus  nicdius. 

Posterior     tubercles 

Upper    surface    of 

of  transverse  ])ro- 

first  rib  behin<l 

inspiration. 

cesses   of   cervical 

scalene  tul>ercle. 

(i)  Bends      cer- 

vcrtebrfE,    second 

vical    si>ine 

to  sixth  inclusive. 

laterally 
and  rotates 
it. 

M                      >l 

(3)  Scalenus      pos- 

Posterior    tubercles 

Linear  impression 

»             t 

terior. 

of  transverse  pro- 
cesses   of    fourth, 
fifth,     and     sixth 

on  outer  side  ol 
second  rib. 

cervical  vertebrte. 
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Ster7jo-inast 

Trapezius 


Siiliclavius 


<  'oraroid 

proii-ss 


Dclloiil 
Clavkular 


,j^ l'i-.t.inilis  major 


^  I   sternal  i>an      It  ^ 

v  I     AlHloniiiial      \ 
^   «.  part 


P>  rainidalU  alMluiiii 

Inguinal  ligament 
i:utaiii.'uU9  alKloiiiinal  ri 

Triangular  f:i> 


Tig.  54.— ANTiiiuoK  Muscles  of  tiik  Tkuxk. 
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EEP.  MUSCLES  DF  THE  POSTERIOR  VERTEBRAL  REGION 


V 

Muscle. 

Origin. 

Insertion. 

Action. 

Nerve  Supply. 
i 

Rectus  capitis  pos- 
terior major. 

8i)inou.s     ]in)cc.ss    of 
epistropheus. 

Inferior        curvcil 
line  of  occijiital 
bone  and  surl'ace 
immediately  be- 
low it. 

E.xtcnds  head. 

Sub-occipital 
(p  0  s  t  e  r  i  0  r 
primary  divi- 
sion of  iirst 
cervical)  and 
posterior  ram- 
us of  second 
cervical. 

- 

Rectus  capitis  pos- 
terior minor. 

Spinous    process    of 
atks. 

Kouyli  surface  he- 
neaLli       infeiioi- 
curved    line    ol' 
occiiiital  bone. 

>)         II 

Sub-occipital. 

Obiiquus       capitis 
inferior. 

S|iiii()us    process     of 
eiii.slio|ihcus. 

Transveisc  process 
of  atlas. 

Exti'uds       bead 
and  rota tesface 
to  same  side. 

Obiiquus       capitis 
superior. 

Transverse  [irocess  of 
alias. 

Occipital     bone 
aliove      inferior 
curved  line. 

iM'uds  licad  laL- 
eniliy  and  ro- 
tates   face    to 
0]iposite  side. 

>>         II 

TABLE  OF  CHIEF  MUSCLES  WHICH  PRODUCE  THE  .M()VEMJ':NTS 
OK  THE  HEAD 


Flexion. 

Extension. 

Lateral  Movement. 

Rotation.               : 

1 

Digastric. 

Sterno-mastoid. 

Sterno-mastoid. 

Sterno-mastoid. 

Stylo  liyoid. 

Siilenius  capitis. 

Splcnius  capitis 

SpUnius  capitis. 

Slerno-liyoid. 

Longi.ssimus  capitis. 

Longissimus  capitis. 

Longissimus  capitis. 

Sterno-tliyroid, 

Semispinalis  capitis. 

Semispinalis  capitis. 

Semispinalis  capitis. 

Omo-hyoid. 

Oblifpius  capitis  inferior. 

01)li(iuus     capitis 
superior. 

Obliipnis     cai)itis     in- 
ferior. 

Loiigus  capitis. 

Rectus  capitis  postciior 
major. 

Rectus  capitis  lateralis. 

Obiiquus        caj)itis 
superior.                       - 

b'ectus  capitis  anterior. 

Rectus  capitis  posteiior 
minor. 

Recti  capiti  postiriores  i 
major  and  nunor. 

! 

Mu.sclcs  of  bot 

li  sides  acting. 

Muscles  on  one 

side  only  acting. 
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THE  UlTKll  LI  Ml! 
^  MUSCLES  OF  THE  BACK,  FIRST  LAYKR 


Mu.si-U'. 

Origin. 

Insertion. 

Action. 

Nerve  Supply. 

Trapezius. 

Medial  lialf  superior 

Lateral  half  pos- 

(o) UpiKsr  fibres 

Accessory  ;   cer- 

curved liue  ol  occi- 

terior  border 

elevate   the 

vical      plexus 

l>itiil   bone  ;    liga- 

clavicle,  medial 

s  h  o  u  1  d  c  r 

(c.  3  and  4). 

nuMitum     luicliiu  ; 

niargin   acro- 

girdle    ami 

s[)iuous  process  of 

mion,     upper 

lower       de- 

seventh      cervical 

border  spine  of 

jiress  it.     All 

and   those    of   ail 

.scajiula,  and  tu- 

working     to- 

the thoracic  verte- 

bercle    base    of 

gether     draw- 

Ime  ;  supraspinous 

spine  of  scapula. 

it  baekwanls. 

ligaments. 

(t)      Flexes 
head  later- 
ally. 

Latissimus  dorsi. 

Spinous  processes  of 

Floor      of     inter- 

(o)  Draws      the     Thoraco-dorsai.    |_ 

six  lower  thsraeic 

tubercular  groove 

arm     down- 

and tliosc  of  lum- 

of humerus. 

wards      and 

bar      and      sacral 

backwards, 

vertebrre  ;    .supra- 

and rotites  it 

spinous  ligaments^ 

medially.     (M 

external   lip  crest 
of  ilium  ;  three  or 

lUises    tr-»ink 

towards    arm 

four    lower    ribs  ; 

asinclimbiog. 

inlerior    ani,dc    of- 

Raises  ribs  in 

scapula. 

forced  inspira- 
tion. 

4-MUSCLES  OF  TI 

IE  BACK,  SECOND  LAYER 

Muscle. 

Origin. 

Insertion. 

Action. 

Nerve  Supply. 

Levator  scapulae. 

Posterior  tubercles  of 

\'ertebral     border 

Elevates  the  sca- 

Cervical   plexus 

the  transverse  pro- 

of scapula  from 

pula. 

(c.  3  and  4)  and 

cesses  of  three  or 

the  medial  angle 

dorsiil     nerve 

four  upper  cervical 

to   the    root   of 

of  scapula  (c 

vertebne. 

the  spine. 

&)• 

Rhomboideus 

Ligamcntum  nucli£e ; 

Vertebral     border 

Elevates  .scapula 

l)ors;il  nerve  of 

minor. 

s{>inous    processes 

ot    scapula    op- 

and draws  it 

scajiula  (c.  5). 

of  seventh  cervical 
and  first  thoracic 
vcrtel)r£e. 

posite     root    of 
spine. 

backer 

Rhomboideus 

Spinous        processes 

Vertebral    margin 

H                   11 

M                      II 

major. 

four  or  five  ui)per 

of  scapula  Irum 

1 

thoracic    vertebra; 
and    supraspinous 
ligaments. 

root  ol  spine  to 
inferior  angle. 

1 

-Vmuscle 

3  OF  THE  ANTERIO 

R  AND  LATERAL 

THORACIC  REGIONS 

Mu.scIo. 

Origin. 

Insertion. 

Action.          :    Nerve  Supply. 

1 

Pectoralis  major. 

Lateral   border 

(o)  Flexes  shoul- 

Lateral     and  • 

dial    half   of    cla- 

intertubercular 

der.    Adduets 

medial    ante- 

vicle ;  anterior 

groove  of  hum- 

and   medially 

rior  thoracic. 

surface  of  stcrnuMi; 

erus. 

rotates  the  i 
arm.        '•(.)  | 

cartilages   of  first 

six  ribs  and  apo- 

R.iiso3   trunk 

neurosis  of  exter- 

towards   arm 

nal  oblique  muscle. 

in     climbing. 

Hcl^siu  forced  j 
inspiration. 

./ 


104     TEXT-BOOK  01'  MASSAGE  AND  REMEDIAL  GYMNASTICS 


Longissitnus  capitis 


Lon^'isslmus  cervicis 


Illo-costalis  cervicis 


Ilio-costalisdorsi 


Ilio  costalis  luniboruin 


8cniispiiialis  capitis 


Spiiiidis-  (lorsi 


Saero-si>iiialis 


Fig.  50— SciiKMATic  Repukskntation  of  tiik  Takts  of  tuk  1j:ft  Sacko-Spinalis 

Muscle. 
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THK  UPPEll  UyiU—coniinnerl 
MUSCLES  OF  THE  ANTERIOR  AND  LATERAL  THORACIC  REGIONS— coJt/ini/crf 


Muscle. 

Origin. 

Insertion. 

Action. 

Nerve  Supply. 

Pectoralis  minor. 

By   tlirec   tendinous 

Coracoid      process 

Depresses     sca- 

Medial  anterior 

diyitations      from 

of  scapula. 

jiula       an<i 

tboi-acic. 

uiipcr  margin  anil 
outer     surl'aco    of 
third,  fourth,  and 
fifth      ribs      near 
their      cartilages, 
and      aponeurosis 
covering  the  intcr- 
uostiil  muscles. 

diaws   it  for- 
ward. 

Subclavius. 

Cartilage  of  first  rib. 

Groove   on    under 

Depresses      cla- 

Nerve   to    sub- 

surface of  middle 

vicle. 

clavius     from 

third  of  clavicle. 

junction  of 
fifth  and  sixth 
cervical     ner- 
ves. 

Serratus  anterior. 

r.v  nine  fleshy  digi- 

Whole  length  au- 

Draws     scapula 

Long      thoracic 

lations  from  uiiper 

tcrior  aspect  of 

f  0  r  w  a  r  d  s . 

(c.    5,   6,  and 

eight  ribs. 

the  vertebral 
margin   of    sca- 
pula and  medial 
and     inferior 
angles. 

Rotates  in- 
ferior angle  of 
scajjula      for- 
wards   and 
upwards,  thus 
helping     to 
raise     arm. 
Helps       in 
forced  inspir- 
ation. 

7). 

, 

^_    MUSCLES   ( 

JF  THE  snou 

LDEK 

T 

Muscle. 

Origin. 

Insertion. 

Action. 

Nervo  Supply. 

Deltoid. 

Lateral     third     an- 

Rough iiromim-nce 

Abducts     arm  ; 

Axillary. 

1 

terior     border     of 

middle    of  late- 

anterior libres 

clavicle ;       lateral 

ral     surface     of 

Hex    shoulder 

bonier    acromion, 

humerus. 

and    rotate 

whole  length  lower 

humerus  med- 

border of  spine  of 

ially;    pos- 

scapula. 

terior       fibres 
extend  shoul- 
der   anil     ro- 
tate liumerus 
laterally. 

1  1  Subscapularis. 

Whole  of  subscapu- 

Small   tubercle  of 

Flexes  shoulder 

Upper  and  lower.. 

|l 

lar  fossa  except  at 

Immerus. 

and  rotates 
humerus  nicd- 

subscapular. 

angles. 

ially. 

Supraspinatus. 

Supras{nnoU8     fossa 

Highest    facet  on 

Ab.huta    and 

Suprascapular,    -j- 

1 1 

of  scapula. 

large  tubercle  of 
humerus. 

rotates    hum- 
erus laterally. 

'  !    Infraspinatus. 

Iiifraspinous  fossa  of 

Middle     facet    on 

Extends    shoul- 

II    ^ 

scapula. 

large  tubercle  of 
humerus. 

der  and  ro- 
tates humerus 

'I 

.ii 

laterally. 

1 
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Posterior  triangle 


Seiiiispiualis  capitis 


Scapular  aiwneuros^ 
Deltoid 


Gluteus  niaxinius 


Fig.  56. 


-Superficial  TNIuscles  of  the  Back  and  Vertebro-Scapular  Muscles. 
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-^MUSCLES  OF  THE  SnOVLDKR—continuea 


Muscle. 

Origin. 

Insertion. 

Action. 

Nerve  Supply. 

Teres  minor. 

Upper      two  -  thirds 
dorsal    as]>ect 
axillary  niarj^iu  of 
scapula. 

Lowest  facet  on 
largo  tubercle 
of  liumurus  and 
suvl'ace  immedi- 
ately distal  to  it. 

Adducts  and 
rotates  hum- 
erus laterally. 

Axillary. 

Teres  major. 

Lower  tliinl  of  dor- 
sal aspect  of  axil- 
lary    inaigiu      of 
scapula. 

Medial  border  in- 
tertubercular 
groove  of  hum- 
erus. 

Exli'uds,  ad- 
ducts, and 
rotiites  hum- 
erus medially. 

Lower  sub.scap- 
ular. 

J-JIUS 


lUSCLES   OF  THE  ARM 


Muscle. 

Origin. 

Insertion. 

Action. 

Nerve  Supidy. 

Coraco-brachialis. 

Tip  of  ooracoid  pro- 

Middle of  medial 

Flexes  slioulder 

.Muscido-cutaue-. 

cess  of  scapula. 

side  of  shaft  of 
humerus. 

and     adducts 
humerus. 

ous. 

Biceps  brachii  (two 

1.  Short   hca.l  — tip 

Tuljcrclc  of  radius. 

Flexes  shoulder; 

heads). 

of  coracoid  process 
of  scapula. 
2.  Long     head— 
ui)pcr    margin    of 
glenoid  cavity. 

Hexes    and 
~^  supiuates  fore- 
arm ;   short 
head  adducts 
shoulder. 

Brachial  is. 

Distal  two-thirds  of 

Coronoid     process 

Flexes  elbow. 

Miisculo-eutane- 

front   of  humerus 

of  ulna. 

ousand  radial. 

and  intermuscular 

■    septa. 

Triceps     brachii 

1.  Long    or    middle 

Olecranon  of  ulna 

Extends    shoul- 

i.'adial. 

(three  headsj. 

ii  e  a  d  —  lower 

and  deep  Aiscia 

der  and  fore- 

niiirgin of  glenoid 

of  forearm. 

arm  ;     long 

cavity. 

head    adducts 

2.  Lateral      head  — 

humerus. 

jiosterior  surface  of 

shaft  of  humerus, 

proximal  to  groove 

for  radial  nerve. 

3.   Medial     head  — 

posterior  surface  of 

shaft  of  humerus 

distal  to  groove  for 

radial   nerve  ;    in- 

termuscular sejita 

(processes  of  deep 

fascia  attaeheil  to 

the      epicondyliu 

ridges     of     the 

hniiK-rus). 

Sub-anconeus 

Distal  end  of  hum- 

Posterior ligament 

In  extension  of 

>• 

((•cexsioiially  pres- 
ent 1. 

erus. 

of  elbow  joint. 

elbow    lifts 
synovial  mem- 
brane  out   of 
the  olccrauoii 
fossa. 
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MUSCLES   OF   THE   FUliEARM   AXD   HAND 


-^ 


MUSCLKS  OX  THE  FRONT  OF  THE  FOREARM 
Si'rKKi--iciAL  Layer 


Muscle. 


Pronator  teres  (t\\  t 


Flexor  carpi  radi- 
alis. 


Palmaris  longus. 


Flexor    carpi    ul- 
naris  (two  heads). 


Flexor  digitorum 
sublimis  (tluee 
heads). 


Ori'Mii. 


1.  Medial  eiiieondylc 
of  luinierus. 

2.  Coioiioid    process 
ol'  ulna. 

Mfilial  epicondyle  of 
liuuierus. 


ilcdial  epicond^'le  of 
humerus. 


1.  Medial  epicondyle 
of  humerus. 

2.  Medial  margin 
olecranon  process 
and  posterior  bor- 
der of  idna. 

1.  Medial  epicondyle 
of  humerus. 

2.  Coronoid  process 
of  ulna. 

3.  Obli(]ue  line  and 
middle  tliird  of 
lateral  border  of 
radius. 


Insertion. 


Middle  of  lateral 
surface  of  shaft 
of  radius. 


Base  of  metacarpal 
bones  of  tirst  and 
second  fingers. 


Transv('rse  carpal 
ligament ;  pal- 
mar I'ascia. 


Pisiform  bone. 


Sides  of  second 
])lialanges  of 
lingers. 


Action. 


Flexes  elbow 
and  pronates 
hand. 


Flexes  elbow 
and  wrist; 
pronates  and 
abducts  hand. 

Flexes  elbow 
and  wrist; 
makes  palmar 
fascia  tense. 

Flexes  elbow 
and  w  ri  st ; 
adductshand. 


Flexes  ell)ow, 
wrist,  carpal, 
metacarpal, 
and  first  in- 
terphalangeal 
joints. 


Nerve  Supply. 


Median. 


Ulnar. 


Median. 


V 


Dki:i'  Layer 


Muscle. 


Flexor    digitorum 
profundus. 


Insertion. 


Flexor     poUicis 
longus. 


Pronator     quad- 
ratus. 


Proximal  two-thirds 
of  anterior  and 
medial  aspects  of 
ulna,;  middle  tliird 
of  muilial  half  of 
interosseous  mem- 
brane ;  deep  fascia 
of  forearm  behind 
origin  of  liexor 
carpi  ulnaris. 


Anterior  surface  of 
shaft  of  radius  in 
its  ndddle  two- 
fourths  and  inter- 
osseous membrane. 


Distal  fourth  an- 
terior border  and 
surface  of  ulna. 


Bases  of  terminal 
phalanges    of 

lingers  ;  palmar 
aspect. 


Base  of  distal  phal- 
anx of  thumb. 


Distal  fourth  an- 
terior surface  of 
radius. 


Flexes  wrist, 
metacarpal, 
phalangeal, 
and  all  inter- 
jilialangeal 
joints. 


Flexes  wrist 
and  all  joints 
of  ihundi. 


Pronates  hand. 


Nerve  Supply. 


Ulnar  and  volar 
interosseous. 


Volar      interos- 
seous. 
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rcctor.'tlis  major  (oiiu'in) 


(oriitm) 


Fio.  oT.— MuscLF.  Attacitments  to  tiik  ItiGiiT  Clavici.k 
(Ui>i)or  Surfare). 


lipiiiiciit 

Fio.  58.— Muscle  Attacttments  to  the  IlinnT  ri.Avici.E 
(Under  Surface). 


ri-Kst  o-rlavio- 
iil:ir  ligament 


110      TEXT-liOOK  OF  MASSAGE  AxND  REMEDIAL  GYMNASTICS 


MUSCLES  OF  THE  FOREARM  AND  KANI)—co7ifi7med 

MUSCLES   ON  THE   BACK   OF  THE   FOREARM 

SiTPEKi  icrAi-   Layku 


Muscle. 

Orij^in. 

Insertion. 

Action. 

Nerve  Supply,     i 

Brachio-radialis. 

Proximal  two-thirds 

r>ase  of  styloid  pro- 

Flexes   elbow. 

Radid.         ma 

of   lateral  epicoii- 

cess  of  radius. 

In  prone  i)osi- 

■1 

dylic      ridge       of 

tion    assists 

■ 

liuiiierua. 

supination. 
In      supine 
position      as- 
sists   prona- 
tion, ill   each 
case  bringing 
the  hand  from 
the     extreme 
to   the   inter- 
mediate posi- 
tion. 

1 

i 

1 

Extensor  carpi 

Distaltliird  of  lateral 

Posterior      aspect 

In    pronation 

1 

radialis  longus. 

opieonilylic    ridge 

base  of  metacar- 

flexes,  and  in 

! 

of  humerus. 

])al  liiiiM^  of  in- 
dex rni,L;er. 

supination 
extends    el- 
bow ;     supin- 
ates,  extends, 
and     abducts 
hand. 

\ 

Extensor  carpi 

Lateral      epicondyle 

Posterior      nspect 

Dorsal    interos- 

radialis brevis. 

of  humerus. 

ha-!e  of  metacar- 
pal    bone     of 
middle  finger. 

seous. 

^L 

Extensor   carpi 

1.    Lateral      epieon- 

Posterior      aspect 

In    pronation 

ulnaris. 

dyle  of  humerus. 

base  of  metacar- 

Ilexes,  and   in 

2.   Middle      two- 

})al  bone  of  little 

supination 

fourths     posterior 

finger. 

extends    el- 

border of  ulna. 

bow  ;     supin- 
ates,  extends, 
and     add  nets 
hand. 

Extensor  digitorum 

Lateral     epicondyle 

Second  and   third 

In    pronation 

„ 

communis. 

of  humerus. 

l>halanges     of 
lingcis. 

lifxcs,  in  .sup- 
ination   ex- 
tends  elbow  ; 
.su  pi  nates  and 
extends  wrist; 
extends     iin- 
gers. 

Extensor     digiti 

Common   extensor 

Ill     ]iroiiatiou 

quinti  proprius. 

oil     dorsum     of 
first  ]ilialanx  of 
little  linger. 

> 

Ilexes,  in  .sup- 
ination   ex- 
teiuls    elbow  ; 
supinates  and 
extends  hand; 
extends  little 
fiugcr. 

> 

Anconeus. 

V>:\(]<   of  Intoral  epi- 
condyli'    of    jiiim- 
crus. 

Lateral  side  of  ole- 
cranon and  ]ios- 
tcrior    surface 
shaft  of  ulna. 

Extends  elbow. 

Radial. 
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-o^^^ 


Deltoid  (oriidn) 


Tricpps(ori|,'inof  long 
head) 


TtTPs  minoi-  (orijrin)  with  <,tip 
for  doi-sal  scapular  arttr.v 


Teres  major  (orL'in) 


Latissiinus  dorsi  (oriy:iii) 

Fig.  r)0.  — Muscle  ATTAciiMKNxa  to  the  Scapui-a  (I'osterior  Aspect). 

Deltoid  (orifrln') 

Bleeps  and  ooraeo-brachlalis  (origin) 
Peetoralis  minor  (iiiserlion) 

()iiic.-li\..id(oii'^in) 


Triceps  (origin  of 
lonjj  head) 


Fin.  60.  - Mitspt-t;  ArTAriiMRVTS  to  tiik  ScAi'tir-A  (Antninr  A^prrt). 
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Scrratus  anterior 


Serrauis  anterior     *  ; 

Latissiiiius  dorsi  -  ' 

Teres  major       ..•'     *^ 
Coraco-brachialis'*       ,,-" 
Biceps  bracliii  (short  head)'' 

Teres  niijor 

Biceps  brachii  (long  head) 

Pectoralis  major 


Medial  iiitcrniuscular  sci>tuiii 
Brachiali- 


Biceps  tendon-./ 


Brachio-radial 


Pronator  teres 


Fig.  G1.  — Musclks  of  Tostkrior  Wai.i,  m-  T.i.rr  Axilla 
ANu  Front  of  Arm, 
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I.evatnr  scapula' 


Ulionilioideus  niii 


Supraspinatii 


tlirtiiil)oi(leti8 

n.aj..r 


Infrasi 


Teres  minor—" 


Extensor  earpi  radialis  Inpcnis 

Trirei>s  bracliii  (tcndun  of  insertion) 

Kxlcnsor  I'arpi  radialis  lirevis 
Olecranon 


Fig.  C2.— Lkkt  .Scai'ULAi:  M Lf-:ri.i; s  avu  TiMcrr';  r.i:\riiii. 


aiisMniiis 
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Supraspinatus 
(insert  ion) 


Deltoid  (insertion) 


Brachialis  (origin) 


Extensor  carpi 
liali: 
ill) 

Common 
tendon  for 
ori(;in  of  pro- 
nator teres 
and  flexor 
muscles  of 
forearm 

Common  tendon  for  oritrin  of 
extensor  nniscles  of  forearm 

Fio.  63.— MuKCLE  Attach- 
ments TO  THE  Fkont  of 
THE  Right  IIumkijus. 


Triceps  brachii : 
lateral  head  (oritjin) 


Deltoid  (insertion) 


Brachialis  (origin) 


Triceps  brachii : 
medial  head  (origin) 


Common  tendon 
for  origin  of 
extensor  muscles 
of  forearm 
Anconeus 
(origin) 


I'Ui.   (14.— Muscle  Attach- 

MKNTS    to    the    UaCK    OF 

THE  Right  IIumeuus. 
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MUSCLKS  OF  TIIK  FOrvKAliM   ANh   ]\\\\)—confimml 

MUSCLES  ON  THK  I'.ACK  OK  TIIK  VORKAKM-eontinved 

nF.I'.P     LaYKU 

Muscle. 

Origin. 

Insertion. 

Action. 

Nerve  Supply. 

Dorsal    interos- 
.seous. 

Supinator. 

Lateral     epicondyle 
of  humerus;  radial 
collateral,  and  an- 
nular ligaments  of 
elbow  joint ;  shaft 
of  ulna  distal   to 
radial  notch. 

Anterior  and  lat- 
.  eral    surface    of 

proximal    third 

of  radius. 

Supinates  hand. 

Abductor     pollicis 
longus. 

Posterior    surfaces 
shafts  of  ulna  and 
radius ;      interos- 
seous nienibrane. 

Lateral  side  ofba.se 
of  metacarpal 
bone  of  thumb. 

Assists    supina- 
tion ;  extends 
first    carpo- 
metacarpal 
joint;  abducts 
hand. 

Extensor     pollicis 
brevis. 

Shaft    of   radius, 
])osterior    surface, 
distal  to  origin  of 
preceding  muscle  ; 
interosseous  mem- 
brane. 

P.ase  of  first  phal- 
anx of  thumb. 

Assists    supina- 
tion ;  extends 
and     abducts 
wrist;  extemls 
first    phalanx 
of  thumb. 

!  Extensor     pollicis 
longus. 

Posterior  surface   of 
shaft  of  ulna  and 
interosseous  mem- 
brane distal  to 
abductor  pollicis 
longus. 

Piase     of     second 
phalanx      of 
thumb. 

Assists    supina- 
tion ;  extends 
and     abducts 
wrist;  extends 
all   joints    of 
thumb. 

1  Extensor      indicis 
i    proprius. 

Shaft  of  ulna,    pos- 
terior   surface, 
distal  to  origin  of 
e.xtensor  pollicis 
longus  ;      interos- 
seous membrane. 

Common     tendon 
on    dorsum     of 
first  phalanx  of 
index  finger. 

Extends     wrist 
and  all  joints 
of       i  ml  e  X 
finger. 

/ 

SHORT  MUSCLES   OF  THE   TLVND 

f- 

MUSCLES  OF  THE  THUMP.,  THENAR  EMINENCE 

Muscln. 

Origin. 

Insertion. 

Action. 

Nerve  Supply. 

Opponens  pollicis. 

Kidge  on  great  mult- 
angular bone  and 
volar  surface   of 
transverse     carpal 
ligament. 

Radial    half   of 
volar  surface  of 
first  metacarpal 
bone. 

Drawsfirstnieta- 
carjial  bone 
medially  over 
the  palm. 

M.-dian.                 ! 

jFIexor    pollicis 
!    brevis. 

(a)  (Superficial  part) 
Transverse  carpal 
ligament. 

(t)(Deep       part) 
Medial     side     of 
base  of  first  meta- 
carpal bone. 

(a)  Lateral  side  of 
base      of      first 
phalanx      of 
thumb. 

(6)  Medial  side  of 
base      of      first 
])halanx      of 
thumb. 

Flexes    first 
carpo-nietft- 
carpal    and 
metacarpo- 
phalangeal 
joint  and  ad- 
ducts  thumb. 
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Insertion  of  portoralis  major 
Coraco-l 

Short  head  of  hiooiis 
Long  liead  of  biceps  brachii 


Musculo-cutaneous  nerve 


Extensor  carpi  radialis  longus-| 


Uadiai  artery  (cut) 


Abductor  lonfjus  pollicis I 

Iladialarlcr.v(cut)     I 


Transverse  carpal  ligament 


Insertion  of  pectoralis  minor 

— Deltoid 

-Axillary  artery 
-• — Musculo-cutaneous  nerve 

Median  ner\  e  (lateral  bead) 
— -Median  nerve  (medial  bead) 

Ulnar  nerve 


.Triceps  brachii  (medial  head) 


I.acertus-fibrosxir  of  biceps  brachii 


—  I'ronator  teres 
~  Deep  fascia  of  forearm 


Flexor  carpi  radialis 
Palmaris  lonfrus 
Flexor  carpi  ulnaris 
Flexor  di},'itorum  sublinms 

Flexor  pollicis  lonj^us 
Pronator  (|uadratus 
I'lnar  artcr>' 

Ulnar  nerve 


/^r 


Fia.  65.  — St'PF.RFiriAL  Musci.KS  on  titf,  Fron't  of  ttie  Apm  axd  Forearm. 
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/I 


I  lra|K.'ziua 


^ 


Brachialis 
.  Triceps  braeliii 
-Lateral  intermuscular  septum 

Brachio-radialis 
-I'liiar  iier\e 

Kxtensor  carpi  radialis  longus 

-Anconeus 

Kxtensor  carpi  radialis  brevis 
-Deep  fascia  of  forearm 

Extensor  diijitoruni  communis 
-Extensor  carj)!  ulnaris 
.Abductor  pollicis  longus 
.  Extensor  jiollicis  bre\  is 

-  Extensor  dij;iti  (|uinli  proprius 
-Tendons  of  extensors  of  carpus 

-  Dorsal  carjial  li|,'anant 

•  Extensor  pollicis  longus 
Extensor  mdieis  proprius 


Fj(;.  66.-TJM:  .M 


USCI.KS  ON   TIIK    R.\rK    (.K   TIIH    AltM 
I'OKEAKM,    AND   JIaNU. 
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'       SHORT  MUSCLES  OF  THE  liA^D—conti7iued        \   \ 
MUSCLES  OF  THE  THUMB,  THENAR  EMINENCE— con^mwcfZ  \ 


Muscle. 

Origin. 

Insertion. 

Action. 

Nerve  Svij 

I'ly. 

Adductor     pollicis 

Anterior  surfaces  of 

Base  of  first  phal- 

Flexes   first 

Ulnar. 

obliquus. 

great    and    small 

anx   of   thumb, 

carpo-meta- 

ni  u  1 1  a  u  g  u  1  a  r 

medial  side. 

car])al    and 

bones,  capitate 

metacarpo- 

bone,  and  bases  of 

plialangeal 

second   and   third 

joint  and  ad- 

nietacari)al  bones. 

ducts  thumb. 

Adductor     pollicis 

Distal  two-thirds  an- 

Medial side  of  base 

>>          >» 

Ulnar. 

transversus. 

terior     surface    of 
third     metacarpal 
bone. 

of  first  plialanx 
of  thumb. 

Abductor     pollicis 

Ridge  of  great  niult- 

Base  of  first  pha- 

Abducts thumb 

Median. 

brevis. 

a  n  g  u  1  a  !•   bone; 

lanx  of  thumb, 

and  draws  it 

transverse    carjial 

lateral  side. 

forward. 

ligament;   and 

tubercle  of  the 

navicular  bone. 

J     MUSCL 

ES  OF  THE  LITTLE  FINGER,  HYPOTHENAR  EMINENCE 

Abductor     digiti 

Pisiform  bone. 

Medial  side  of  base 

Abducts     little 

Ulnar. 

quinti. 

of  first  jihalanx 
of  little  finger. 

finger. 

Opponens    digiti 

Transverse     carpal 

Whole    length    of 

Draws  fifth  meta- 

,, 

quinti. 

ligament  and  hook 

medial     margin 

carpal    l)(>ne 

ol  hamate  bone. 

of  fifth  metacar- 
pal lione. 

forward  so  as 
to  deei)en  the 
hollow  of  the 
hand. 

Flexor  digiti  quinti 

>>             »> 

Medial  side  of  first 

Flexes    little 

„ 

brevis. 

jihalanxof  little 
finger. 

finger. 

^      THE  mTEROSSEOUS  MUSCLES 

Muscle. 

Origin. 

Insertion. 

Action. 

Nerve  Sup 

ply- 

Palmar    interossei 

Ulnar  side  of  second 

Dorsal  expansions 

Adduct    fingers 

Ulnar. 

(three  iu  iiuuiljer). 

and  radial  sides  of 

extensor  ten- 

to middle  line 

fourth    and     fifth 

dons  ;     capsules 

of  hand  ;  flex 

metacarpal  bones. 

0  f      metararpo- 
])  h  a  1  a  n  g  e  a  1 
joints  and  sides 

metacarpo- 
l)halangeal 

and    extend 

of     first     phal- 

interphalan- 

anges  of  fingers. 

geal  joints. 

(Ulnar    side    of 

index  and  radial 

* 

side  of  ring  and 

little  fingers.) 

Dorsal     interossei 

ily  two  heads  from 

Same  as  palmar  in- 

Abduct   fingirs 

,, 

(four  in  uuiiibcr). 

sides   of  metacai- 

terossei  (the  first 

from     middle 

j.al  l)ones. 

into  radial  side 
of  imlex  finger, 
the  second  and 
third    into    the 
radial  and  ulnar 
sides     respect- 
ively of  middle 
fi  n  g  e  r,        the 
fourth     into 
ulnar    side    of 
ring  finger). 

line  of  hand  ; 
ilex      meta- 
carjio-phal- 
angeal    and 
extend   inter- 
phalangeal 
joints. 

Lumbricales     (fuur 

T.^nd.ms     of     Ih'xor 

Cajisidivs  of  meta- 

Flex  metacarpo- 

Median 

and 

in  miiiilic'i). 

(iigitorum     pro- 

ca  r  po-  })ha  1  - 

phalangea  1 

ulnar. 

lundus. 

angcal      joints ; 
tendons   of   ex- 
tcnsordigitorum 
communis       on 
dorsal  aspect  of 
first  phalanx. 

and    extend 
inter  phalan- 
geal joints. 
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CAliiE  OF   MUSCLES   WHICH  rKOLUCK  TIIK  MOVKMK.NTS  UF  THE 
r  SHOULDER  GIRDLE 


Elevation. 


rape/ins  (uii|ht  fibres), 
fvator  scapuliB. 

Ihoiiiboidei. 
Stcrno-iuastoid. 
Omo-liyoid. 


Depression. 


T/ai>cziiis  (lower  fibres),     '^erratus  anterior, 
^ub  " 


ubclavius. 
Peetoralis  major  (lower 

tibres). 
Pectoralis  miuor. 
Latissimus  dorsi. 


Forward  Movkmbnt. 


Pectoralis  major. 
Pectoralis  minor. 


Backward  Movembnt. 


'^fapezius. 
'-^omhoidei. 
/^atissimus  dorsi. 


The  above  muscles  produce  various  movements  of  the  shduliler  {girdle  at  the  sterno-elavieular  and 
acroniio-elavieular  joints.  At  the  latter,  rotation  o(  the  siapula  upon  the  clavicle  tiikes  place.  An 
alteration  in  the  direction  of  tiie  glenoid  cavity  is  tlius  ellected,  by  which  its  relation  to  the  head  of 
the  humerus  is  maintained  during  movements  of  the  arm. 


TABLE  OF 


MUSCLES   AVHICH  PRODUCl':  MOVEMENT  AT  THE 
SHOULDER  JOINT 


Flkxion  (forward 
movement). 


EXTKNSION  (backward 
movement). 


Deltoid  (anterior  fibres) 

Subscapularis. 
i  Pectoralis  major. 
lM[k»raco-brachialis. 

Biceps  brachii. 


D^eltoid  (posterior  fibres). 
Teres  major. 
Infraspinatus. 
Latissimus  dorsi. 
Triee^js  brachii. 


Medial  Rotation. 


Deltoid  (anterior 

Teres  major. 

Pectoralis  major. 
^Latissimus  dorsi. 
'Subscapularis. 


ibres). 


Teres  major. 
Jperes  minor. 
irPectoralis  major. 
Latissimus  dorsi. 
Coraco-brachialis. 
Biceps    brachii    (short 

head). 
Triceps    brachii    (long 

head). 


Adduction. 


^P«rtoid. 
Supraspinatus. 
(These  muscles  bring 
the  arm  to  a  right 
angle  with  the  trunk, 
the  arm  is  raised 
above  the  head  by 
the  elevators  of  the 
shoulder  girdle.) 


Lateral  Rotation. 


JMtoid  (posterior  fibres). 
i^TiilVaspinatus. 
'Teres  minor. 
Suprasi>inatus. 


Circumduction. 
(Combination  of  muscles  given  above.) 


TABLE  OF  MUSCLES 


WILICH  PRODUCE 
ELBOW  JOINT 


MOVEMENT  AT  THE 


Flkxion. 

Extension. 

Biceps  bracliii. 

Triceps  brachii. 

Braeiiialis. 

Anconeus. 

Rraeiio-radialis. 

Extensors  of  wrist  and 

fingers 

Pronator  tores. 

(in  supination). 

1 

TFlexor  carpi  radialis. 

F..,o„  or  w,u.  .„,.  ,.,„„, .  .  i;f^r;nirs;.  »„„„ 

t Flexor  carpi  ulnaris. 

1 

^Extensor  carpi  radialis  loiigus. 

Extensor  carpi  radialis  brevis. 

Extensors  of  wrist  (in  pronation)    Kxtensor  carjii  ulnaris. 

Kxtensor  digitorum  communis. 

vExtensor  digiti  ipiinli  propriiis. 
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Triceps  brachii  (insertion) 


Bracliiulis  (inserlioii) 
Supinator  (ulnar  oi  ^in) 


Supinator 
(insertion) 


(iroove  for  extensor  coiunmnis  disri- 
toruni  and  extensor  indicis  proprius 


polli.is 
lon<'U3 


Fifj.  67.— Muscle  Attachments  to  tiie 
llADius  AND  Ulna  (Anterior  A.si)ocl>). 


Fir..  GS.— Muscle  Attachments  to  the 
liADlus  AND  Ulna  (Posterior  Aspects). 
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T/vr.LK  OF  MUSCLES  Aviiicii  riioDrcK  :\I(>vi:mknt  at  Til 

^  liADlO-ULNAll  JOINTS 


rUOXATION. 


SuriNAllON. 


Pronator  teres. 
!  Pronator  quadratus. 


Supinator. 
Biceps  brauliii. 


Bracliio -railialis  (when  forearm  is  iu  the  bUpine      Bracliio-railialis  (wlien  foreaim    is  in    tlie   prone 
position).  position). 

Flexor  carjii  ladialis.  /"Abduutur  pollicis  longus. 

Extensors  of  I  ,,  ^y  .    ^^^.^^. 

thumb  '■ 

I  Extensor  pollicis  longus. 
Extensors  of  wrist  and  huycrs. 


X- 


TAliLE  OF  MUSCLES   WHICH   PlloDUCE   MOVEMENT  AT  THE 
AVKIST  JOINT 


FLK.X10N. 


Extension. 


Adulction. 


Flexor  carpi  radialis.        |  Extensor  carpi   radijlis      Flexor  carpi  ulnaris.       I  Flexor  carpi  radialis. 
lougus.  !  ..... 

Extensor  carpi  ulnaris.      Extensor  carpi  radialis 


Palniaris  longus. 


Flexor  carpi  ulnaris. 


Long  llexors  of  thumb  '  E.xtensors  of  thumb  and 
antl  tingers.  lingers. 


Extensor  carpi  radial i 
brevis. 

Extensor  cari»i  ulnaris. 


longus. 

Extensor  carpi  radialis 
brevis. 

Extensors  of  thumb. 
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Biceps  brad 


Medial  intermuscular  septum 
Lacertus-Qbiosus  (bicipital  fascia) 

Biceps  brachii  tendon 

Pronato,  teres  (humeral  origin>j 
Pronator  teres  (ulnar  origin). 


Flexor  carpi  radialis 

Supinator  muscle  'SKl\     1 
Braehio-radialis' 
Pronator  teres  (insertion) 
Flexor  diyitorum  sublinuis  (radial  origin)- 
Flexor  carpi  ulnaris 

Flexor  digitorum  sublimis<' 
Braehio-radialis  tendon 
Flexor  poUicis  lonjjus  •■ 

Pronator  fiiia<lratui 

Flexor  digitoruin  profundus - 

Pisiform  bone 

Flexor  carpi  radialis 

Abductor  pollicis  lonjfus. 

Fic.  69.— Deeper  Muscles  of  tui;  J.i.i  i  i\  i.i.aum. 
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Iticc|)s  lirat.-hi 


LaciTtus  lil>rosiis  or  liii'iiiital  fascia' 
Brachialis  niu 


Superficial  llexor  (origin) 

Biceps  brachii  tendon 

Bicipilal  tuberosity 
Supinator  muscle 

Brachio-radialis 
Pronator  teres 


Flexor  diijitoruni  profundus 

Flexor  carpi  ulnaris-! 

Flexor  dlgitoruni  profundus  (for  Index  finger) 

Flexor  pollicis  lontfi 

Brachio-radial 


Flexor  digitoruni  subliinis 
Pronator  c|uadratus"l 


Flexor  digiloruni  subli 

I'isifurni  bntie 
Flexor  carpi  radial 

Abductor  (Killicix  longus 


Fig.  70.— Dkepest  Muscles  on  the  Fi:ont  of  the  Left  ronE\RM. 
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Triceps  brachii  tendon, 
lirachioradialis 

Lateral  epicond\ 
I>eep  fascia  of  foit 

Aiicui, 

Extensor  carpi  radialis  Ion 

Dorsal  Ijorder  of  ulna  ..). 

Extensor  carpi  radialis  bre\  is 

Extensor  di-itorum  communis  --- 

Extensor  carpi  ulnans  -.1^' 
Flexor  carpi  ulnaris-  — 


Abductor  i)ollicib  loii-i 


vtensor  indici.s  propnus 


Extensor 


Extensor  pollicis  lon-i 


Dorsal  carpal  Iij,Mn.cnt  — 
Extensor  carpi  radialis  longus  — 
Extensor  carpi  radialis  brc\  is  .. 

Extensor  carpi  uhi 


pollicis  brevis 


Fio.  71.-Sui.ERFicrAL  Muscles  on  the  Hack  of  tiik 
Left  FoitEAitii. 
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TABLP:  of  muscles  which  rKODUCE  MOVEMENTS  OF 
THE  FINGERS 


Flexion. 


Flexor  digitorum   sub 
liiiiis. 


Extension. 


Extensor  digitorum  com- 
munis. 


Flexor  digitorum    jiro-      Extcnsorindicisproprins. 
fundus. 


Flexor     digiti     quinti 
brevis. 


Lnmbri 
lutcrossei. 


•ales.     I 


First 
phal- 


Extensor   digiti    quinti 
proprius. 

/  Second 
and 


Lnmhricales. 
luterossei. 


/    third 

pl.Hl- 

I    anges. 


Abduction. 


Al)ductor 
digiti  quinti. 


From 
ulnar 


Opponens 
digiti  quinti.    i      siilc 

I  of  hand 
F 


lexor  digiti      I 
(|uinti  bruvis.  J 

f  From 


Dorsal 


middle 
finger. 


Palmar  inter- 


To 
middle 


[  tinge 


/TABLE  OF  MUSCLES  WHICH  PRODUCE  MOVEMENTS  OF  THE  THUMB 


Flexion. 


Extension. 


Opponens  pollicis. 
Flexor  pollicis  brevis. 
Flexor  pollicis  longus. 
Adductor  pollicis  obli- 

quus. 
Adductor  pollicis  trans- 

versus. 
Abductor  pollicis  brevis. 


Abductor  pollicis  longus. 
Extensor  pollicis  brevis. 
Extensor  pollicis  longus. 


Adduction. 


AiuircTiON. 


Adductor  pollicis  obli-      Abductor  pollicis  brevis 
quus.  Extensors  of  thumb. 

Adductor  pollicis  trans-  j 

versus. 

Flexor  pollicis  brevis. 

Opponens  pollicis. 


MUSCLES   OF  THE  BACK 

The  imiscles  of  the  back  may  be  divided  into  five  layers,  the  two  first  of  which, 
i  coniprisiiif,'  the  tra]>ezius,  latissinuis  dorsi,  levator  aiii^Mili  scapul.'P,  and  the  rhomboids, 
I     have  aln-ady  been  described  in  connection  with  the  upper  limb. 

Tiimn  Layer 


Muscle. 

Origin. 

Insertion. 

Action. 

Nerve  Snpply. 

Serratus  posterior 

Ligamentum   nuclire 

Upper      border 

Raises    ribs    in 

Posterior     rami 

supenor. 

and    si>inous   pro- 

second,     third, 

inspiration ; 

cervical     ant] 

cesses   of  seveiitii 

fourth,  and  tilth 

extends  spine. 

upper  tboravic.| 

cervical  and  three 

ribs      beyond 

One  side  only 

or  four  u])|ier  tiior- 

angles. 

acting,   Ilexes 

acic  vertebra;. 

spine  laterally. 

Serratus  posterior 

Spinous  processes  of 

Lower  borders  four 

Draws  lower  ribs 

Posterior    rami 

inferior. 

last   two   thoracic 

lower    ribs,    be- 

down and  back- 

thoracic. 

and   two  f)r  three 

yond  angles. 

wards,      thus 

Ufiper  lumbar  ver- 

elongating 

tel  IM. 

thorax  ;     lixes 
ribs    for    <lia- 
]>hriigm  to  ni-t 
Ironi ;  extends 
spine;  fifxesil 
laterally  whi-n 
only  one   side 
works. 
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Thenar  cm 
Hjpothenar  einiML 


Paliniris 
Transverse  oiipil  li^'ainent 
Alidnctoi  ])()lli(  IS  lonjjus 


Flexor  rarpi  radialis  — 
Palniarib  loii^us  — 


Flexor  polliPis  lon„'ns     -' 
Flexor  (li<;itoriini  suMiinis 


Flcxoi  (-trj)!  nltiai  s 


Fig.  72.— Thk  Left  Palmar  Fa.scia 


/ 
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V 

MUSCLES  OF  THE  BACK— mnfimied 

7 

Third  LxYRR—cojUinued 

Mnscle. 

Origin. 

Insertion. 

Action. 

Nerve  Supply, 

1   Splenius  capitis. 

Lower  half  liganient- 

Mastoid      process 

Extendshead  and 

Posterior  rami  of 

iiiiimichiv;,  spinous 

and  lateral  part 

spine  ;    bends 

cervical     antl 

processes    of    last 
cervical    and    six 

of       superior 

head  laterally 

upper  thoracic. 

nuchal    line    of 

and      rotates 

upper  thoracic  ver- 

occipital boue. 

the  face  to  the 

tebrae. 

same  side. 

Splenius  cervicis. 

Same     as     splenius 

rostcri(jr  tubercles 

Extends  cervical 

capitis. 
1 

of  the  transverse 
processes     of 
upper  three    or 
four  cervical 
vertebrre. 

sjiine  ;    fiexes 
si)ine  laterally 
an<l  rotates  it 
to  same  side. 

^                              Fourth  Laykk 

!  Sacro-spinalis. 

1       Divided  into  three 

musculnr  oolunins. 

]      f  (tt)  Ilio-costalis 

Iliac  crest ;  posterior 

Angles  of  lower  six 

Keeps     spine 

Posterior     rami 

lumborum. 

sacro- iliac     liga- 
ment ;      back     of 
saeruni  ;  spines  of 

ribs. 

erect.     Hends 
trunk  back- 
wards.    One 

lumbar  nerves. 

(If 

upper   sacral    and 

side  only  act- 

all      the     lumbar 

i  n  g,     flexes 

111 

vertebrre. 

•spine  laterally 

and  rotates  it. 

Is 

(i)  Ilio-oostalis 

Anglos  of  lower  six  '  Angles    of    upper 

i>            )> 

Posterior     rami 

;  2 

dorsi. 

ribs. 

six  ribs. 

thoracic  nerves. 

\^ 

(c)  Ilio-oostalis 

Angles  of  upper  six 

Posterior  tubercles, 

i»           II 

Posterior     rami 

cervicis. 

ribs. 

transverse    i)ro- 
cesses,      fourth, 
fifth,  and  sixth 

lower  cervical 
and    upper 
thoracic. 

cervical  vertebra?. 

(<{)  Longissimus 

Same  as  ilio-costalis 

Medially     into 

..            •> 

Posterior     rami 

1 
1 

dorsi. 

lumborum. 

transverse    pro- 
cesses   of   thor- 

lumbar    and 
thoracic. 

i   . 

acic  and   upper 
lumbar      verte- 
bra; ;     laterally 

into    nearly   all 

the  ribs. 

■i1 

{«)  Longissinins 
cervicis. 

Transverse  processes 

Transverse       pro- 

>i          i> 

Posterior     rami 

■i« 

upper  six  thoracic 

cesses     cervical 

upper      thor- 

-a 

vertebise. 

vertebrae     from 

a.ic  and  cer- 

' :2 

53 

the     second    to 

vical. 

« 

the  sixth. 

(/)  Longissimus 

Transverse  processes 

Mastoid  process. 

Extemls    head  ; 

II           II 

Cflpitis. 

up)ier  six  thoracic 
and  articular  pro- 
cesses of  four  lower 
cervical. 

bends    it   lat- 
erally and  rot- 
ates it. 

/ 

Si)inous  i>rocesscs  of 

Spinous    processes 

Keeps     spine 

Posterior     rami 

f 

upper  two  lumbar 
and      lower      two 

of  fourth,  fifth, 

erect.     Bends 

thoracic 

^ij 

sixth,    seventh, 

trunk  back- 

"5 =('^!/)Si(iiialisdorsi. 

tiioracic  vertebrae. 

and  eighth  thor- 

wards.    One 

all 

acic  vertebrae. 

side  only  act- 

i  n  g,    Hexes 

I 

spine  laterally 

\ 

and  rotates  it. 

Semispinalis  capi- 

Transverse processes  '  Occipital  l)one. 

Extends     head. 

Posterior    rami 

tis. 

of  six  ujiper  tiior- 

Hends     head 

of  cervical 

acic    vertebra;  ; 

laterally   and 

and    upper 

articular  jjrocesses 

rotites      face 

thoracic. 

fourth,  lifth,  sixth. 

to  opposite 

and    seven  til    cer- 

side. 

vical  vertcbnt;  and 

spine    of    seventh 

cervical  vertebra. 
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/    MUSCLES  or  THE  T>ACK—confvwed 
Fifth  Layer 


Muscle. 

Origin. 

Insertion. 

Action. 

1 

Nerve  Supply. 

-Semispinalis  dorsi. 

Transverse  processes 

Spinous    processes 

Extends    spine. 

Posterior     rami 

lower  six  thoiacic 

last  two  cervical 

One  side  only 

lower  cervical 

vurtebne. 

anil     first     four 

acting,    flexes 

and     upper 

thoracic     verte- 

sjiine  laterally 

thoracic. 

br.c. 

and  rotates  it 

towards  opi^o- 

site  side. 

^Semispinalis     cer- 

Transverse  processes 

Spines  of  cervical 

vicis. 

upper  six  thoracic 
anil  articular  pro- 
cesses of  lower  four 
cervical  vertebra'. 

vertelira;     from 
the    second     to 
the  filth. 

'^ultifidus. 

Sacrum  ;      posterior 

Spines  of  the  verte- 

>>                  9* 

Posterior     rami 

sacro  iliac      liga- 

bra"   up   to  and 

lumbar,  tlior- 

ment  ;      mammil- 

including     the 

acic,  and  cer- 

la ry   processes 

epistropheus. 

vical. 

lumbar  vertebra^ : 

transverse  pro- 

cesses   thoracic 

vertebraj ;    articu- 

lar processes  lower 

four  cervical  verte- 

bra;. 

•Rotatores      dorsi, 

Transverse      process 

Lamina    of  verte- 

Flex spine  later- 

Posterior     rami 

eleven  in  iiuinher, 

thoracic  vertebra. 

bra     directly 

allyand  rotate 

thoracic. 

occiipyinf;     verte- 

above. 

it  towards  op- 

liral     j,'r<)ovo      in 

posite  side. 

thoracic  region. 

'Interspinales, 

Extend  spine. 

Posterior     rami 

]ilacefl  ^in     jairs 

cervical,  thor- 

Itetween  tlic  spin- 

a c  i  c,      and 

ous     processes    of 

lumbar. 

the  vertebra!,  one 

on   either  side  of 

the     interspinous 

ligament. 

^ 

1 

/Inter-transver- 

Flex  spine  later- 

" 

1 
< 

sales,    j.lace.l    be- 

ally. 

tween    tlie    trans 

verse   ]irocesscs  of 

tiie  vertebra'. 
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/ 

Muscle. 

Origin. 

Insertion. 

Action. 

Nerve  Supply. 

Retus  abdominis. 

Crest  and  symphysis 

Xiphoid  cartilage  ; 

Flexes  spine. 

Lower    inter- 

of  pubis. 

seventh,    sixtli, 

Supports  and 

costals  ;     last 

and  tiftii  costal 

com  presses  vis- 

thoracic,  ilio- 

cartilages. 

cera.       Helps 
expiration  and 

livpogastric, 
an.l   ,ilio-in/ 
i      guinaL 

/ 

expulsion. 

(o)     Draws 

down  thorax. 

(i)   Draws  up 

pelvis  ;      one 

side  only  act- 
ijng,      flexes 

trunk  laterally 

and  rotites  it 

to   opposite 

side. 

Obliquus   externus 

By  eight  fleshy  digi- 

Tlie    lower    fibres 

Flexes  spine. 

»> 

abdominis. 

"tations    tVoni    the 

are     inserted 

Supports  and 

external     surfaces 

into  the  anterior 

compresses  vis- 

of the  lower  eight 

half  outer  lip  of 

cera.       Helps 

ribs. 

crest    of   ilium. 
The   upper  and 

expiration  and 
expulsion. 

y 

middle  fibres 
terminate   in   a 
broad    aponeur- 
osis    extending 

One  side  only 
acting,    flexes 
trunk      later- 
ally   and    ro- 

» 

from   the  lower 
border    of   pec- 
toralis  major  to 
the     anterior 
su[)erior     spine 
of  ilium.     That 
i>ortion  between 
the  spine  of  os 
pubis  and  spine 
of    ilium    is    a 
broad   band, 
folded  inwards, 
and    called    the 
inguinal       liga- 
ment. Thelinea 
alba    extends 
from  the   xiph- 
oid cartilage  to 
the     symphysis 
pubis,     and     is 
formed   by    the 
interlatin}      of 
the  aponeurotic 
fibres    of    the 
muscle     with 
those    of    the 
ojiposite  side. 

tates      it     to 
opposite  side. 

\ 

Obliquus    internus 

1.  The   lumbar   fas- 

1. TJie  three  lower 

abdominis. 

cia. 

2.  Lateral     half    of 
the  inguinal  liga-  , 
nient.                        ; 

3.  Anterior   half   of  ; 
iliac  crest. 

.        1 

ribs. 

2.  Seventh.eighth, 
and  ninth  cost4il 
cartilages. 

3.  Lineaali.a. 

4.  Crest  and  spine 
of  pui)is. 

5.  Iliopectineal 
line. 
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Middle  aicuatti  ligament 


Vena  cava!  opening 
Aortic  openin?  ^_ 


Anterior  ramus 

(jt  twelfth, 

thoracic  nerve 

Qua(lrattis_ 

himborunr 

Illo-hypogastric. 

nerve 

Ilio-inguinal_ 

nerve' 

Lateral 

cutaneous  nerve- 

of  thigh 

Femoral  ner\e- 

Genito-fenioral 

nerve  " 

Obturator  nervd' 

DescenJiiig 

ramus  of  fourth 

lumbar  nerve 

Anterior  ramus 

of  flfth  lumbar" 

nerve 


fFsophageal  opening  in  diapliragm 


I 


(  Medial  and 
lateral  lumbo- 

1.  costal  arches 
Ant.  ramus  of  \:x  i 
Lhoracic  nerve 
Quadratus 

umborum 
Ilio-hypogastric 
nerve 
Ilio-inguinal 

Psoas  major 

Genito-femoral 
uer\e 


.f  thii;U 
lliacns 


Femoral  nerve 


Obturator  nerve 


Fit;.  73.— Viiiw  OF  THK  Postekior  AnnoMixAi-  Wai.i,,  to  .';iiow  tiif.  Mu'CLEs  and  thk 
Nkrvks  of  TiiK  I.umi;o-Saci;al  I'lkxus. 
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lUSCLES  OF  THE  ABDOMIXAL  V;\LL—ronfiuued 


Pyramidalis      (fre- 
queutly  absent). 


Qiiadratus 
borum. 


Origin. 


Insertion. 


1.  Costal  cartilages 
of  the  lower  six 
rilis. 

2.  Lumbar  fascia. 

3.  Auterior  lialf 
innei-  lip  of  iliac 
crest. 

4.  Literal  third  of 
the  inguiniil  liga- 
ment. 


Pubic  crest  in  front 
of  rectus. 


Posterior  ]iart  of 
iliac  crest  ;  ilio- 
lumbar ligament ; 
transverse  pro- 
cesses of  lower 
lumbar  vertebr*. 


Xiphoid  cartilage 
and  linea  alba  ; 
crest  and  spine 
of  pubis  and 
ilio-pectincal 
lipe,  forming 
the  aponeurotic 
inguinal  falx 
with  obliijuii! 
internus. 


Linea  alba,  half- 
way between 
pubis  and  um- 
bilicus. 

Lower  border  of 
twelftli  rib  and 
transverse  pro- 
cesses of  upper 
four  lumbar 
vertebrse. 


Nerve  Supply. 


Flexes  spine. 
Sujiports  and 
compresses  vis- 
cera. Help: 
expiration  ano 
e  X  p  u  1  s  i  o; 
One  sidc/>nly 
acting,    tlj 

YJ^-^tcr- 
ally  and  ro- 
ta l',e  s  it  to 
opjiositc  side. 

Makes  linea  alba 
tense. 


Draws  down  last 
rib.  Assists  in 
fixing  origin 
of  diaphragm 
and  tlius  acts 
as  a  muscle  of 
inspiration. 
Extends  spine. 
Flexes  spine 
and  pelvis 
laterally  when 
one  side  only 
works. 


Lower  inter- 
costals  ;  last 
Uioracic,  ilio- 
Iiyi>ogastric, 
and  i  1  i  o-i  n- 
guinal. 


Last  thoracic. 


Last  thoracic  '  . 
and  first  and  \J^ 
second  lum- 
bar. 


\^     /  MUSCLES 

OF  THE  THOKAX 

Muscle.              1       1      Origin. 

Insertion. 

Action. 

Nerve  Supply. 

Diaphragm. 

■\Vhole    of    internal 
circumference      of 
thorax  ;    attached 
in  front  to  xiphoid 
cartilage,  on  either 
side  to  inner  sur- 
face  of   cartilages 
and  bony  portions 
of    six    or    seven 
lower    ribs,     and 
beliind  to  lumbar 
vertebrce. 

Central  tendon. 

Elevates  ribs 
and     draws 
down    central 
tendon,     thus 
increasing 
transverse, 
antero-pos- 
terior,  and  ver- 
tical     diame- 
ters of  thorax 
and      helping 
inspiration. 

Phrenic. 

External    inter- 

Outer  lip  of  groove 

Outer    edge    of 

Elevate  ribs  and 

Anterior     ranu 

costals  (eleven  in 

on    lower-   border 

upper  border  of 

help    inspira- 

thoracic    (in- 

Lumber   on    each 

of    each    rib,    ex- 

rib below. 

tion. 

tercostal). 

Mdej. 

tending       from 
tubercle  behind  to 
cartilage  of  rib  in 
front. 

Internal     inter- 

Inner  lip  of  groove 

Inner   edge    of 

Probably       ele- 

fi          i> 

costals  (eleven  in 

on  lower  border  of 

upper  border  of 

vate  [ribs  and 

liUli!.-!-     •>ii     ^.-v!) 

each   rib,   extend- 

rib   and    costal 

lielp     inspira- 

ing from  angle  of 

cartilage  below. 

tion. 

rib  behind  to  side 

! 

ofsternum  in  front. 

Levatores      costa-     Transverse  processes 

Upper    surface  of 

Elevate  ribs  and 

rum    (twelve     in         of     last     cervical 

rib    below,    be- 

help   inspira- 

number   on    cn-li         and  upper  eleven 

tween     tubercle 

tion. 

>i'le).                                thoracic  vertebra. 

and  angle. 

. 

Tranversus     thor-      Posterior  surface  of 

Costal     cartilages 

Depresses     ribs 

Anterior     r«mi 

acis. 

xii)hoid    cartilage 

of  all  true  ribs 

and  helps  ex- 

thoraoir. 

and  body  of  ster- 

'      except  the  tirst 

piration. 

num. 

,       and  the  seventh. 
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MUSCLES  OF  RESPIRATION 


4 


s»-' 


Muscles  of  Inspi ration. 

Muscles  of  Expiration. 

Ordinary — 

Diaphragm. 

lutercostals. 

Scaleiii. 

Serrati  posteriores. 

Levatores  costarum. 
Accessory— 

C.Hiailrati  lumborum. 

Pectorales. 

Serrati  anteriores. 

Steriio-niastoid. 

Latissimus  dorsi. 

Infra-hyoid  muscles. 

Extensors  of  spine. 

Transversus  thoracis. 
Abdoniiual  muscles. 

i  THE  LOWER  LBIB 

MUSCLES  OF  THE  ILIAC  REGION 


Muscle. 

Origin. 

Insertion. 

1 
Action.           I 

1 

Nerve  Supply. 

P^oas  major. 

Intervertebral  discs, 

Small    trochanter 

(o)  Flexes  thigh 

Femoral. 

bodies,  and  trans- 

of femur. 

on  trunk,  and 

verse  processes  of 

rotates     it 

1 

last   thoracic   and 

laterallj-.l    (i) 

all   lumbar  verte- 

Flexes  trunk 

bra. 

on    thigh; 
flexes  lumbar 
spine  forward 
or       laterally 
when  one  side 
only  works. 

Psoas  minor  (often 

Bodies     and     inter- 

Uio-pectineal  line. 

Flexes  spine  for- 

Branch        from  j 

absent). 

vertcljral  discs  last 
thoracic   and  first 
lumbar  vertebrse. 

wards    and 
laterally. 

lumbarplexus.  1 

i 

Iliacus. 

Around     margin    of 

Tendon    of    psoas 

(o)  Flexes  thigh 

Femoral. 

iliac  fossa,  anterior 

muscle ;     small 

on  trunk,  and 

sacro-iliac,  lumbo- 

trochanter; cap- 

rotates it  lat- 

sacral,    and    ilio- 

sule of  hip  joint. 

erally.      (i) 

lumbar  ligaments. 

Flexes   trunk 
on  thigh. 

^> 

'      MUSCLES  ON  TK 

[E  FRONT  OF  THE  THICxH 

^ 

/ 

Muscle. 

Origin. 

Insertion.                    Action. 

Nerve  Supply. 

Sartorius. 

Anterior     superior 

Medial   surface 

Flexes  hip  and 

Femoral. 

spine  of  ilium  and 

shaft    of    tibia. 

knee ;  abducts 

half  of  notch  below 

just     distal    to 

and      rotates 

it. 

medial  condyle. 

thigh      later- 
ally ;    rotates 
leg  medially. 

I 

Tensor    fasciae 

Iliac    crest,    lateral 

FasciiB  forming  the 

Abducts  and 

Superior  gluteal,  i 

latae. 

surface  of  anterior 

ilio-tibial    tract 

medially     ro- 

1 

superior  iliac  spine. 

distal  to  the 
level  of  the  great 
trochanter       of 
the  femur. 

tates     lemur. 
Owing   to  its 
insertion      in 
the  ilio-tibial 
tract  it  helps 
to  support  the 
knee    in    the 
extended  pos- 
ition. 

1 

ObrKiuus  exlernus  abdominis^ 
(iii!iertioii) 


Tensor  fascia; 
(uiiioris  (origin) 


18  fenioris  (reflected 
of  origin) 


Gemellus  superior  (origin) 

Gemellus  inferior  (orijrin) 

Semimembranosus  (orijfin) ^ — i,,^^^       ^»  i     n  ^      ,  .         •    /    •  :  \ 

\~K^        luJL— Quadratus  femoris  (ori^'in) 

Biceps  and  semitendinosus  (origin)— "^  -  '  *^,  ,  .  ,     ■  ■„\ 

^  V     ft    /  «V  .! ( )bturator  exlernus  (oripn) 

Adductor  magnus  (origin) 
Adductor  magnus  (origin)' 

Ftg.  74.— Muscle  Attachmknts  to  thk  Dorsum  Ilii  and  Tuber  Ischii. 


Rectus  femoris  (straight  head  of  origin) 


Pyramidalis  abdominis  (orison) 
abdominis  (origin) 


tor  brevw 
(•■rifrin) 


Biceps  and  semitendln 
osus  (origin)' 


Fig.  To.— Muscle  Attachments  to  thk  (>utki{  Surface  of  the  Vvv.\'^  a\p  Is«hium. 

i:{3 
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THE  LOWER  LUiB—crmiinued 
MUSCLES  ON  THE  FRONT  OF  THE  TRlGK—continvcrf 


Muscle. 

Origin. 

Insertion. 

Action. 

Nerve  Sujipl)-. 
Femoral. 

/Rectus   femoris 

1.  Straight      head: 

Proximal     border 

(two  heads). 

anterior      inferior 
spine  ofiliiun. 
2.  Reflected     head: 
groove  above  acet- 
abulum. 

of  patella. 

Vastus    inter- 

Proximal  two-thirds 

Proximal     border 

1 

medius. 

anterior    and   lat- 
eral    surfaces     of 
shaft     of    fenuir ; 
distal  half  lateral 

of    patella    and 
dcej)  surface  of 
tendons  of  rec- 
tus and  vasti. 

loi 

lip  of  linea  aspera. 

IS 

1  B 

Vastus  lateralis. 

From    the    proxiniiil 

Proximal  and  lat- 

half of  the  anterior 

eral    border    of 

inter  trochanteric 
line   along    distal 

patella ;    lateral 
border  of  tendon 

Extend      knee  ; 

t 

border     of     great 

of  rectus  ;    cap- 

rectus   also 
flexes  hip. 

trochanter,  gluteal 

sule  of  joint. 

•o 

ridge,  and  proximal 

% 

half  lateral  lip  of 

<y 

linea  aspera ;  fascia 
lata. 
Shaft      of     ftmur— 

Vastus  medialis. 

Proximal     and 

lower     two-thirds 

medial  border  of 

of   spiral    line, 

patella  ;  medial 
border  of  tendon 

' 

medial  lip  of  linea 

aspera  and  proxi- 

of rectus  ;   cap- 

mal two-tliirds  of 

sule  of  joint. 

line  leading  from 

linea     aspera     to 

medial  condyle  of 

1 

\ 

femur. 

M 

USCLES  ON  THE  S 

lEDIAL   SIDE   OF 

THE   THIGH. 

1 

Gracilis. 

Edge   of    symphysis 

Medial   surface  o[ 

Flexes      hip 

Obturator. 

and        descend'ing 

shaft  of  tibia  just 

and     adducts 

ramus  of  pubis. 

distal  to  medial 
condyle,  behind 
sartorius. 

thigh  ;    fle-xes 
kueo       and 
rotates        leg 
niediallv. 

Pectineus. 

Iliopectineal  line  of 

Pectineal  line  be- 

Flexes 'hip; 

Femoral. 

puliis    and    ]>ubic 

tween      small 

adducts  thigh 

bone  in  front  of  it. 

trochanter    and 
linea  aspera. 

anil  rot  ites  it 
laterally. 

Adductor  longus. 

Front   of    pubis,    in 
angle    between 
crest     and     sym- 
physis. 

Middle     third     of 
medial     lip     of 
linea  aspera. 

Obturator. 

Adductor  magnus. 

Rami  of  jiubis  and 

Space  distal  to  in- 

Extends     hip ; 

Obturator     and 

ischium  ;      tuber- 

sertion of  quad- 

adducts     and 

sciatic. 

osity  of  ischium. 

ratus       femoris 
a  n  d        w  h  0  1  e 
length  of  linea 
aspera  ;    medial 
ei>ieonilylic  line 
of    femur ;    ad- 
ductor  tubercle 
on   medial  con- 
dvle  of  femur. 

rotates   thigh 
laterally. 

Adductor  brevis. 

Front   of  body   and 

Distal    two-thirds 

Adducts        and 

Obturator. 

upper  part  of  de- 

of  line   leading 

rotates   thigh 

scending  ramus  of 

from       small 

laterally. 

pubis. 

trochanter       to 
linea  aspera  and 
proximal  fourtli 
of  linea  aspera. 

- 
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Muscle. 

Origin. 

Ins.-rtidn. 

Action. 

1 

Nerve  Supply. 

Gluteus  maximus. 

1.  Dorsum  ilii  above 

Fascia    lata    over 

(o)  Extends  the 

Inferior  gluteal. 

liosteiior      cun'ed 

great     trochan- 

thigh ;    lower 

line. 

ter;      gluteal 

fibres    adduct 

2.   Posterior    surface 

ridge  of  femur. 

thigh      and 

sacrum  and  coccyx. 

rotate       it 

3.  Ti'udon  of  sacro- 

laterally; 

spinalis. 
4.  Sacro   -   tuberous 

upner     fibres 
abduct   thigh 

ligament. 

during  flexion, 
(i)  Draws  pel- 
vis backwards 
when    it    has 
been  inclined 
forwards. 

^    Gluteus  medius. 

1.  Lateral  surface  of 

Oblique    line    on 

Extends  and  ab- 

Superiorgluteal. 

ilium  between  pos- 

lateral    surface 

ducts    thigh  ; 

terior  iind  anterior 

of     great     tro- 

anterior fibres 

curved  lines. 

chanter. 

rotate     thigh 

2.  Fascia  lata  which 

medially,  pos- 
terior    fibres 

covers  its  anterior 

surliice. 

laterally. 

Gluteus  minimus. 

Lateral     surface     of 
ilium  between  an- 
terior and  inferior 

Anterior  surface  of 
great     trochan- 
ter. 

" 

" 

curved  lines. 

Piriformis. 

1.  Pedicles ofsecond, 

Proximal      border 

Rotates      thigh 

Sacral  plexus. 

third,  and   fourth 

of     great     tro- 

laterally dur- 

sacral vertebrae. 

chanter. 

ing  extension 

2.   Upper  margin  of 

and     abducts 

greater  sciatic 

duringflexion. 

notch. 

3.  Sacro   •  tuberous 

ligament. 

Obturator  internus. 

1.  Margin     of     ob- 

Medial surface  of 

.1           II 

Nerve    to     ob- 

turator  foramen. 

great     trochan- 

turator   in- 

2. Obturator    mem- 

ter   above    tro- 

ternus    from 

brane. 

chanteric  fossa. 

sacral  plexus. 

3.  Pelvic  surface  of 

hip    bone   behind 

and      above      ob- 

turator foramen. 

Gemellus  superior. 

Gluteal    surface     of 
spine  of  ischium. 

Proximal    margin 
of     tendon     of 
obturator  inter- 
nus muscle. 

! 

^PPemellus  inferior. 

Upjier   part    of   the 

Distal    margin   of 

„ 

Nerve  to  quad- 

gluteal surface   of         tendon    of    ol)- 

ratus  femoris 

the   tuberosity    of  !       turator  internus 

from      sacral 

ischium.                          muscle. 

plexus. 

r  1  Obturator  externus. 

Outer      surface      of     Trochanteric  fossa. 

Flexes    hip; 

Obturator. 

rami  of  pubis  and 

abducts  thigh 

ischium  ;     media! 

and  rotates  it 

two-thirds  of  outer 

laterally. 

1 

surface   of    obtur- 

ator membrane. 

Quadratus  femoris. 

Lateral     border     of 

Quadrate  tubercle 

Adducts       and 

Ni-rve  to  quad- 

tuberosity      of         and       (juadrate 
ischium.                 '          line  of  fenmr. 

rotates   thigh 

ratus  femoris 

laterally. 

from  the  sacral 

plexua. 

* 
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\ 


Piriformis  (insertion) 


Gluteus  niininnis 


Vastus  inedialis  (origin) 


Gluteus  medius  (insertion) 


astus  lateralis  (origin) 


^ 


Vastus  intermedins  (origin) 


Fig.  76.— Muscle  Attachments  to  the  Anterior  Surface  of  the 
Proximal  Part  of  the  Fejiur. 


Piriformis  (insertion) 
Gluteus  medius  (insertion) 


Gluteus  maxituus  (insertion) 
Adductor  magnus  (insertion) 

Adductor  brevis  (insertion) 


Obturator  internus  and  gemelli 
(insertion) 
Obturator  externus  (insertion) 


Quadratus  femoris  (insertion) 


Ilio-psoas  (insertion) 


Peclineus  (insertion) 
Vastus  inedialis  (origin) 


Fin.  77.— Muscle  Attachments  to  the  Posterior  Aspect  of  the 
Proximal  Part  of  the  Femur. 
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/       THE  LOWER  LiyiW—coufumed 

r- 

"T^MUSCLES  ON  THE  BACK  OF  THE  THIGH 

Muscle. 

•'    ;       Origin.                        Insertion. 

Action.              Nerve  Supply. 

Biceps  flexor  cruris 

(O.T.    biceps    leni- 
.      oris). 

1.  Tuberosity    of 
ischium,  lower  and 
medial  facet. 

•2.   Lateral      lip      of 
linca    aspera    and 
proximal    part   of 
lateral  epiouudylic 
ridge  of  femur. 

Heail  of  tiliula. 

Extends    and 
rotates  thigh 
laterally; 
Hexes    and 
rotates        leg 
laterally. 

Sciatic. 

,  SemitendinosuE. 

Tuberosity  of  ischi- 
um,    in    common 
with     previous 
muscle. 

Medial  surface  of 
shaft     of    tibia 
distal  to  medial 
condyle  and  dis- 
tal to  gracilis. 

Extends   thigh. 
Hexes  knee, 
and       rotates 
leg  medially. 

" 

j  Semimembranosus. 

i 

Tuberosity  of  ischi- 
um,    npjier     ami 
lateral  facet. 

Horizontal  groove 
on    medial   and 
back  part  of  the 
medial    condyle 
of  tibia ;  strong 
slip   to   oblique 
popliteal     liga- 
ment   of    knee 
joint. 

MUSCLES  (_)F  THE  LEG 

\ 

MUSCLES  OX  THE  FRONT  OF  THE  LEG 

Musdi. 


Tibalis  anterior. 


I    Extensor    digi- 
torum  longus. 


Extensor    hallucis 
longus. 


Peroneus  tertius 
(part  of  extensor 
digitorun;  longus). 


Origin 


Insertion. 


Action. 


Nerve  Supply. 


Proximal  two-thirds 
lateral  surface 
shaftoftibia;inter- 
muscuiar  septum 
and  deep  fascia. 

Lateral  condyle  of 
tibia  ;  proximal 
two-thirdsanterior 
surface  shaft  of 
fibula. 

Front  of  fibula  in 
middle  three-fifths 
and  interosseous 
membrane. 

Distal  jiart  of  an- 
terior surface  of 
fibula  ;  interosse- 
ous membrane. 


Medial  and  under 
surface  of  first 
cuneiform  and 
l)ase  of  first 
metatarsal  bone. 

By  four  tendons 
into  the  second 
and  tiiird  phal- 
anges of  the  four 
lateral  toes. 

Base  of  terminal 
phalanx  of  big 
toe,  dorsal 
aspect. 

Dorsal  surface, 
base  of  fifth 
metatarsal  bone. 


Dorsi-rtexion  of 
ankle  and  in- 
version of 
foot. 

Dorsi-Hcxion  of 
ankle ;  exten- 
sion of  toes. 


Dorsi-Hexion  of 
ankle  ;  exten-  | 
sion  of  great  { 
toe. 

Dorsi-Hexion  of 
ankle  and 
eversion  of 
foot.  i 


Deep  peroneal. 


MUSCLES  ON  THE  BACK  OF  THE  LEG 
Sui'KUFiL'iAL  Layer 


Gastrocnemius 

(two  heads). 


Plantaris. 


1.  Lateral  condyle  of  i 
femur.  j 

2.  Medial  condyle  of  { 
fenim-. 

Lateral  epicondylic 
line  of  femur ; 
oblique  J>Oplitcal 
ligament  of  knee 
joint. 


By  temlo-calcane- 
us  into  posterior 
surface  of  cal- 
caneus. 

Medial  sitle  tuber- 
cl»  of  calcaneus, 
or,  tendo  -  (^1  • 
c  a  n  e  u  s,  or 
medial  annular 
ligament. 


Flexion     o  f  j  Tibial, 
knee ;  plantar 
flexion    of] 
ankle. 
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Iliacus 

Psoas 

Tensor  fasciae  fenioris 


-  Vastus  niedialis 


Tendon  of  rectus  f  eniorif 


Liganientuni  patellae 


Fio.  78— The  Muscles  of  the  Front  of  the 
Right  Thigh. 


I- 
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an 


Muscle. 


Origin. 


Insertion. 


aoleus. 


Posterior  surface 
head  and  upper 
third  of  sliaft  of 
fibula ;  oblique 
line  and  niidille 
third  medial 
border  of  tibia  ; 
fibrous  arch  over 
tibial  vessels. 


By  tendo-calcane- 
U3  into  posterior 
surface  of  cal- 
caneiis. 


Action. 


Nerve  Supply. 


Plantar    flexion 
of  ankle. 


Tibial. 


Dkep  Lavek 


Popliteus. 


Flexor  hallucis 
longus. 


Lateral  side   lateral 
condyle  of  femur. 


Distal  two-thirds 
back  of  shaft  of 
fibula. 


Triangular  surface     Flexes  knee  and 
on  back  of  tibia,  rotates  leg 

proximal  to  ob-         medially, 
lique  line.  ' 

Base   of   terminal     Plantar    tlexion 


Tibial. 


Flexor     digitorum     Ftf^terior    surface 

longus.  shaft  of  tibia  distal 

-j       to  the  oblique  line. 


Tibialis  posterior. 


Posterior  surfaces 
shafts  of  fibula  and 
tibia  in  middle 
three-fifths;  inter- 
osseous mem- 
brane. 


phalanx  of  great 
toe  (plantar 
aspect). 

By  four  tendons 
into  bases  of  ter- 
minal phalanges 
of  four  lateral 
toes  (plantar 
aspect). 

Tubercle  of  navi- 
cular ;  plantar 
surface  cuboid, 
calcaneus,  cu- 
neiform bones  ; 
plantar  surface 
second,  third, 
and  fourth  meta- 
tarsal bones. 


of  ankle  ; 
li  e  X  i  o  n  of 
great  toe. 

Plantar    flexion 
of       ankle  ;  I 
flexion  of  four 
lateral  toes. 


Plantar  flexion 
of  ankle ;  in- 
version of 
foot. 


r 


MUSCLES  ON  THE  LATERAL  SIDE  OF  THE  LEG 


Peroneus  longus. 


Peroneus  brevis. 


Head  and  proximal 
two-thirds  lateral 
surface  shaft  of 
fibula. 

Distal  two  -  thirds 
lateral  surface 
shaft  of  fibula. 


Lateral  side  of  first     Plantar    flexion  •  Sui)erficialpero- 


cuneiform  and 
base  of  first 
metatarsal  bone. 

Dorsal  surface, 
base  of  fifth 
metatarsal  bone. 


of       ankle , 

eversiou       of  ! 

foot.  1 


ueal. 


.AIT'SCLES   OF   THE   FODT 
DORSAL   REGION 


Muscle. 

/           Origin. 

Insertion. 

Action. 

Nerve  Supply.    ' 

Extensor    digi- 
torum brevis. 

Upper  surface  of  cal- 
caneus ;    ligamen- 
tum  cruciatum.    ,^ 

Four  medial  toes. 

Extends  toes. 

Deep  peroneal. 
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Piriforniis 

Obturator  iiiternus  and  geiuelli 

Obturator  externus 

Gluteus  ruaximus    -  ^ 

Quadratus  femoris 
— -Sciatic  nerve 
\iIductor  magnus     i  <•  ^ 


i-iceps  iiiceps 

(long  (insert' 

liead)  Fibular 

collateral 

liganien 

of  knee 


Tibial  nerve 
tendon 
ng  with 
jieroneal  nerve 
Plantaris 


Gastrocnemius 


Fig.  stj.  — Muscle  Attachments 
TO  THE  Upper  Part  of  the 
Tibia  and  Fibula  (Anterior 
Aspects). 


Fig.  7 


-Thi:  Muscles  on  the  Back  of 
the  I'tiGHT  Thigh. 


Second  Layer 


^uadratus    plantae 

1.  Medial  surface  of 

Tendon  of   flexor 

Flexes  toes. 

Lateral  plantar. 

(two  lieads), 

■ 

calcaneus     and 
medial   border    of 
long  plantar  liga- 
ment. 
2.  Lateral  border  of 
under    surface    of 
calcaneus  and  lat- 
eral border  of  long 
plantar  ligament. 

digitorum 
longus. 

.umbricales    (four 

Tendons     of    flexor 

Extensor  tendon  ; 

Flex        meta- 

Lateral     and 

in.  number). 

digitorum  longus. 

metatarso  -  pha- 

tarso-phalan- 

medial   plan- 

langeal capsule ; 

geal     joints  ; 

tar. 

base      of     first 

extend   iuter- 

phalanx. 

phalangeal 

joints. 

Third  Layer 

Flexor  hallucis 
brevis. 

/Vdductor    hallucis 
(two  parts). 

Under     surface     of 
cuboid  lione  ;  ten- 
don of  tibialis  pos- 
terior. 

1.  Oblique  head- 
Sheath     of    pero- 

Medial  and  lateral 
sides  base  of  first 
phalanx  of  great 
toe. 

Lateral    side   base 
of  first  phalanx 

Flexes  great  toe. 

Adducts     great 
toe  to  medial 

Medial  plantar. 

i.auiai  planur. 

neus   longus; 
plantar    surface 

of  great  toe. 

line  of  second 
toe. 

posterior    extre- 
mities     second, 
third,  and  fourth 
metatar.'^alliones. 
2.  Transverse  head — 
Capsules  of  lateral 
four    ni(tatar.so- 

„ 

.. 

1 

phalangeal 

joints:    trans- 

verse metatarsal 
ligament. 

1.  Sheath    of   pero- 
neus  longus. 

2.  Base     of     meta- 
tarsal bone  of  little 
toe. 

Flexor  digitiquinti 
brevis. 

Lateral  side   base 
of  iirst  phalanx 
of  little  coe. 

Flexes  metatar- 
so-phalaii'^cal 
jnint  of  little 

to.-. 

1 
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T:!);;ilis  anterior 


V 


Extensor  hallucis  longu3  V 


Lig.  traiisversum  cruris 


Seminieinbranosus  (insertion) 


-iQE 


^\^Mf^' 


Fig.  si.— Muscles  of  tut.  Fi.tint  ok  thk 
Right  Lkv,  and  Dohsum  of  tiik  ISight 
Foot.  ^ 


Fig.  82.— Musclk  Att.vchmf.xts  TC 
the  Tiijia  and  Fiucla  (Pos- 
terior Aspects). 
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Medial  head  of 

pastroc'iieiiiius 

Plantaris 

Ijiteral  head  of 

:.'astrocneiniu8 

Seiuiiiiembranosus 


Popliteus 


.Sokus  (fll)ular 


-Soleus  (tibial  orijfin) 
[Tibialis  posterior 
-Peroneus  lon^'u? 


Flexor  digitoruni 
loiitrus 


Flexor-hailucis  longas 


Teroneus  brevis 


Lig.  Iiciniatum 


I- Hi.  .s.s._the  J;ii;ht  Sollu-s  Muscle. 


Lii:  laoiniatum 
Tendo-calcaneiis 
lateral  annuk>r  ligament 


Yia.  S4.— The  Dkkp  Mrsci.Ks  on  thi 
Back  of  thk  Kight  Leg. 
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MUSCLES  OF  THE  FOOT— continued 

PLANTAR  REGlOl^—contmiied 

ForiiTH  Layer 

Intcrossciius  Muscles 


Muscle. 

Origin. 

Insertion. 

Action. 

Nerve  Supply,    j 

Dorsal     interossei 

Each  by  two  heads 

Side  of  lirst  pha- 

Abduct  from 

i 
Lateral  plantar. 

(four  in  number). 

from    adjacent 

lan.\     of    toes ; 

tlie  median 

margins  of  shafts 

metatarso- phal- 

line    of     the 

of    metatarsal 

angeal  cai>sule  ; 

second  toe. 

j 

bones. 

extensor  ten- 
don ;     the    first 
two    on    either 
side    of   second 
toe,    the     third 
and    fourth    on 
the  lateral  side_ 
of  the  third  and' 
fourth  toes. 

1 

Plantar    interossei 

Medial  side  of  third, 

Medial      side      of 

Adduct  to    the 

(three  in  number). 

fourth,    and    fifth 

third,       fourth, 

median  line  of 

metatarsal  bones. 

and  fifth  toes. 

the  second 
toe. 

. 

TABLE  OF  MUSCLES  WHICH  PRODUCE  MOVEMENT  OF  THE  THIGH 
AT  THE  HIP  JOINT 


Flexion. 

Extension. 

Abduction. 

Adduction, 

Psoas  major. 

Gluteus  maximus. 

Tensor  fasciae  latic  (Ten- 

Adductor longus. 

Iliacus. 

,,       medius. 

sor  fasciae  femoris). 

, ,         brevis. 

Sartorius. 

,,       minimus. 

Gluteus  medius. 

,,         magnus. 

Rectus  fenioris. 

Biceps      fiexor      cruris 

,,       minimus. 

Pectineus. 

Gracilis. 

(Bicejjs  femoris). 

Obturator  externus. 

Gracilis. 

Pectineus. 

Semitendinosus. 

Piriformis  .     .^ 

Quadratus  femoris. 

Adductor  longus. 

Semimembranosus. 

Obturator    in- 

Gluteus maximus  (lower 

Obturator  exteruus. 

Adductor  niagnus. 

ternus    .     . 

Gemelli      .     . 

Sartorius   .     . 

Gluteus  maxi- 
mus (upper 
fibres)     .     . . 

during 
'  flexion. 

fibres). 

i 

Lateral  Rotation. 

Medial  Eot.vtion. 

Obturator  externus. 

Gluteus  medius  (anterior  fibres). 

-Quadratus  femoris. 

,,         nitnimus  (anterior  fibres). 

Gluteus  maximus  (lower  fibres). 

Tensor  fascia'  ktie. 

::  minJ;iu;}(p-^->-''''-^^)- 

-^Piriformis    .     .     .^ 
■-^Obturator  internus    during  extension. 
^Jemelli   ...      .J 

^ 

Sartorius. 

■ 

Iliacus. 

* 

Psoas  major. 

Pectineus. 

Adductor  longus. 

,,        brevis. 

,,        maguus. 

Biceps  fiexor  cruris. 

The  pelvis  is  flexed  and  extended  on  tiie  thig 

h  by  the  same  muscles  which  flex  and  extend  the 

thigh  on  the  pelvis  ;  the  most  powerful  action  of 

the  gluteal  nmscles  is  to  help  to  draw  the  pelvis 

backwards  to  the  uprig 

it  position  when  it  has  bee 

n  inclined  forwa 

ds. 

i 
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Abductor  diffiti  quinti 
(origin) 


Quadratus  plaiitse 

(orisfin) 


Long  and  short  plantar 
li'j;ainent-i 


Tibialis  posterior 
(part  of  insertion! 


Peroneus  bre\  is 
(insertion) 


Flexor  diijiti  quinti 
brevi3(ori'j;in) 


/ 


AWuctor  obliqiuis 
'  hallucis  (origin) 


Flexor  diiritoriini  brevii  (orifjin) 
Abductor'hallucis  (origin) 


Attachments  of  inferior 
calcaneo-nax  icular  ligament 


Flexor  liallueis  brevis  (origin^; 


Tibialis  posterior 
()uirl  of  insertion) 


Peroneus  longus  (insertion) 


Tiliialis  anterior  (insertion) 


Fig.  85— Muscle  Attachments  to  Tarsus  anl>  MtTATARSus  (Plnntar  Aspect). 
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TAT'.LE  OF  MUSCLES  WHICH  PRODUCE  MOVEMENT  AT  THE 
KNEE  JOINT 


Flkxion. 

EXTKN.SIOX. 

Lateral  Rotation. 

Mkdiai.  Rotation. 

Sartorius. 

Gracilis. 

Seniitendinosus. 

Semimembranosus. 

Biceps  flexor  cruris 

Gastrocnemius. 

Plantaris. 

Popliteus. 

Rectus  femoris        .\ 
Vastus  internit'diusl  Quadriceps 
Vastus  lateialis      ..'     extensor. 
Vastus  medialis     J 

Biceps  flexor  cruris. 

Sartoiius. 

(Jracilis. 

Seniitendinosus. 

Seniinieinbranosus. 

Popliteus. 

TAT'.LE  OF  MUSCLES/WHICH  PRODUCE  MOVEMENT  AT  THE 
^^    '      ANKLE  JOi>^ 


DoKs,..,.Ex,o..    ,  ''■■^'^,!;;sr ""' 

EVERSION. 

Invi'.usion. 

Tibialis  anterior.                  Gastrncneniius. 
Extensor          digitorum      Plantaris. 

longus.                             Soleus. 
Extensor  hallucis  longus.     Tibialis  posterior. 
Peroneus  tertius.                  Peroneus  longus. 
,,         brevis. 
•  Flexor  hallucis  longus. 
1       ,,      digitorum  longus. 

Peroneus  tertius. 
,,         longus. 
,,         brevis. 

Tibialis  anterior. 
,,        posterior. 

TABLE  OF  MUSCLES  WHICH  PRODUCE  :\IOVEMENTS  OF  THE  T()1-:S 


Fl.KXION. 


Flexor  digitorum  longus. 

Quadratus  plantse. 

Lumbricalcs. 

Flexor  hallucis  longus. 

Flexor  hallucis  brevis. 

Flexor  digitorum  brevis. 

Flexor      digiti      quinti 

brevis. 
Tntcrossei. 


Extension. 


A}!I)UCTION. 


Extensor    digitorum    ,  Abductor  hallucis. 

longus.  Dorsal  interossei. 

Extensor    digitorum    ^  Abductor  digiti  quinti. 

brevis. 
Extensor  hallucis  longus. 


Adductor  hallucis. 
Plantar  interossei. 


CHAPTER   VI 


THE   NERVOUS   SYSTEM 

"he  Nervous  System  consists  of  two  parts,  the  Cerebro-Spinal  and  the  Sympathetic. 

CEREBEO-SPINAL  SYSTEM 

The  cerebro-spinal  system  consists  of  the  brain,  spinal  medulla,  and  the  nerves 
onnected  with  them.  The  brain  and  spinal  medulla  are  composed  of  white  and 
[rey  matter.  The  white  matter  consists  of  nerve  fibres,  each  of  which  is  surrounded 
jty  a  cylinder  of  fatty  substance,  called  myelin  or  white  substance  of  Schwann, 
■vhich  acts  as  an  insulating  material.  The  grey  matter  consists  of  nerve  cells  from 
rhich  the  nerve  fibres  originate,  and  neuroglia.  It  is  more  largely  supplied  by 
lood  vessels  than  the  white.  Impulses  and  impressions  are  supposed  to  originate 
n  it,  while  they  are  conducted  by  means  of  the  fibres  of  which  nerves  are 
omposed. 

THE  BIJAIX 

The  brain  almost  completely  fills  the  cranial  cavity,  and  forms  the  upper  part 

if  the  cerebro-spinal  axis.     It  is  invested  Ijy  three  membranes, — the  dura  mater, 

he  arachnoid,  and  the  pia  mater. 

The  dura  mater,  the  outer  covering,  is  a  tough  fibrous  membrane  which  lines 

he  cranial  cavity,  and  is  plentifully 

applied  with  blood  vessels  and 
jierves.      Tiie   arachnoid   is   a   fine, 

ransparent  membrane  which  lies 
i»etween  the  dura  mater  and  the 
Ilia  mater.     The  pia  mater  lies  ne.xt 

he  surface  of  the  brain,  and  is  a 

ery. delicate  membrane   consisting 

if  a  fine  network  of  blood  vessels 

leld  together  by  connective  tissue ; 
|('rom  this  membrane  the  cortex  of 
[he  brain  receives  its  blood  sup[»ly. 
iThe  brain  is  divided  into  five  parts, 
Inamely,  the  cerebrum,  the  mesen- 
[•ephalon  or  mid-brain,  the  cere- 
!i>ellum,  the  pons,  and  medulla 
!<»blongata. 

!  The  Cerebrum  is  the  largest 
,part  of  the  bruin,  and  fills  the  upper 
and  front  ]»art  of  the  cranium.  It 
is  divided  into  right  and  left  hemi- 
><phere3  by  a  deep  longitudinal  fissure.  The  external  part  is  composed  of  grey 
matter,  arranged  in  folds  or  convolutions.  It  is  lielieved  that  the  mental  powers 
of  the  individual  are  ])roportionale  to  the  numl»er,  si/e,  and  depth  of  these 
convolutions.  The  internal  part  consists  of  white  matter.  The  cerebrum  is  the 
seat  of  intf'lli«>-('uo<',  s;cn<:iti<,n    \,,llii(,n    nnil  (Mnnlion. 


Mkldle  cerebellar  |>e<Iiiiicle 
Inferior  cerebellar  peduncle 


Fig.  86.— Schkma,  showint,'  the  connections  of  tlio 
sovernl  jtarts  of  tlie  iJmin. 
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The  Cerebellum  lies  beneath  the  back  part  of  the  cerebrum.  It  consists  of 
two  hemispheres,  each  composed  externally  of  grey  matter,  internally  of  white 
substance.  The  surface  of  the  cerebellum  is  not  arranged  in  convolutions,  but  is 
traversed  by  curved  fissures.  Its  function  is  the  co-ordination  of  muscular 
movement,  whereby  harmonious  action  is  ensured.  It  has  no  power  to  originate 
movement,  only  to  regulate  it. 


Fig.  87.— Convolutions  and  Fissures,  on  the  Lateral  Surface  of  the  Cerebral  Hemisphere. 
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Sulcus  frontalis  niedius. 
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Sulcus  paranietlialis. 
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Sulcus  diagonalis. 

A. 

Pars  basilaris. 
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Superior  temporal  sulcus. 

B. 

Pars  trian),'ularis. 

t-. 

Inferior  temporal  sulcus. 

C. 

Pars  orbitalis. 

111. 

Inferior  postcentral  sulcus. 

S. 

Lateral  cerebral  fissure. 

I'-- 

Superior  jiostcentral  sulcus. 
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Anterior  horizontal  limb. 

p3. 
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S-'. 

Ascending  limb. 

p4. 

Ranuis  occipitalis. 

.S:!. 

Posterior  horizontal  limb. 

S.O.t. 

Sulcus  occipitalis  transversus 

s.asc 

Ascending  terminal  part  of  the  posterior 

occ.lat 

Sulcus  occipitalis  lateralis. 

horizontal  limb. 

cm. 

Calloso-marginal  sulcus. 

,..c.i. 

Inferior  prajcentral  su'cus. 

c.t.r. 

Inferior  transverse  furrow. 

p.c.s. 

Superior  prajcentral  sulcus. 

The  Mesencephalon  or  Mid-Brain  is  tlie  connection  between  the 
cerebrum  above  and  the  cerebellum  and  spinal  medulla  lielow ;  it  consists  mainly 
of  strands  of  white  filu-es  passing  from  the  cerebrum  to  the  pons  and  so  to  tlic 
medulla  ()l)longata  and  spinal  medulla,  and  other  strands  passing  from  the  medulla 
and  cerebellum  up  to  the  cerebrum ;  it  also  contains  some  grey  matter. 

The  Pons  is  u  band  composed  of  wliite  fibres  and  grey  matter  which  forms  a 
l)ridge  between  the  two  hemisplieres  of  the  cerebellum,  and  at  the  same  time' 
connects  the  mesencc]»lial(in  to  tlie  medulla  ol)longata. 

The  Medulla  Oblongata  is  al)out  1^  inch  long.  It  is  the  continuation 
of  the  upi)er  jiurt  of  the  s})iiial  mcchilla,  and  extends  from  the  upper  border  of  the 
atlas  to  tlie  pons.  Contrary  to  the  arrangement  of  tlie  brain  substance,  and  like 
the  spinal  cord,  it  is  composed  internally  of  grey  matter  surrounded  by  white.  It 
is  the  only  connecting  medium  between  the  l>rain  and  the  spinal  medulla,  and  it 
governs  the  movements  of  the  heart  and  the  lungs,  conse(iuently  instant  death  is 
caused  by  its  destruction. 

In  the  medulla  oblongata  many  of  the  nerve  fibres  cross  the  median  line,  so 
that  if  one  side  of  the  head  be  injured  the  o})posite  side  of  the  body  is  affected. 
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THE  SriXAL  MKDULLA 

1  The  spinal  medulla  is  that  part  of  the  cerebro-spinal  axis  which  lies  in  the 
I'ertebral  canal.  It  extends  from  the  medulla  ol)longata  to  the  lower  border  of 
'he  Hrst  lumbar  vertebra,  where  it  terminates  in  a  slender  thread  of  grey  matter 
called  the  filum  termiuale,  wliicli  is  continued  to  the  back  of  tlie  coccyx. 
I  The  spinal  medulla  is,  like  the  brain,  surrounded  by  three  membranes,  and 
I  considerable  interval  is  left  between  the  medulla  and  the  bony  canal  which 
•ontains  it.  It  lias  two  enlargements — one  in  the  cervical  region,  extending  from 
;he  tliird  cervical  to  the  first  dorsal  vertebra;  the  other  in  tlie  hunbar  region, 
i)pposite  the  last  dorsal  vertebra.  The  nerve  trunks  of  the  upper  extremities  are 
iittached  to  the  former,  those  of  the  lower  extremities  to  the  latter  enlargement. 
\s  in  the  medulla  oblongata,  the  grey  nerve  substance  of  the  spinal  medulla  is 
laced  internally  and  surrounded  by  the  white.  The  medulla  is  divided  into  right 
ind  left  halves  l3y  two  clefts  or  fissures  which  extend  down  its  entire  length :  the 
»ne  on  its  anterior  aspect  is  called  the  autero-median  fissure,  that  on  its  posterior 
ispect  the  postero-metlian  fissure. 

The  grey  matter  in  each  half  is  arranged  in  the  sliape  of  a  crescent, 
vith  convexity  inwards ;  one  horn  projects  forwards  and  is  called  the  anterior 
'ornu,  the  other  backwards,  called  the  posterior  cornu.  These  crescents  are 
|-onnected  together  in  the  centre  by  a  band  of  nerve  substance  called  the  grey 
•ommissure,  in  the  middle  of  which  is  the  small  canal  which  runs  through  the 
?utire  length  of  the  medulla,  called  the  central  canal  of  the  spinal  medulla. 

If  this  central  canal  is  traced  upwards  it  is  found  to  open  out  into  large  spaces 
■ailed  ventricles  in  the  various  portions  of  the  brain ;  thus  between  the  medulla 
'blongata  and  pons  in  front  and  the  cerel)ellum  behind  is  the  fourth  ventricle ; 
raversing  the  mesencephalon  is  the  aqueduct  of  Sylvius,  in  the  liase  of  the  cerebrum 
s  the  third  ventricle,  and  in  each  cerebral  hemisphere  is  the  lateral  ventricle. 


NERVES 

Nerves  are  formed  of  bundles  of  nerve  fibres.  The  fibres  vary  in  composition, 
)ut  one  constituent  is  common  to  all,  namely,  the  axis  cylinder,  which  is  a  trans- 
•arent  thread-like  band. 

In  some  nerve  fibres  the  axis  cylinder  is  enclosed  in  a  sheath  called  myelin, 
jhey  are  then  called  myelinated  or  medullated  fibres;  in  others  this  sheath  is 
jibsent,  and  the  fibres  are  called  non-myelinated  or  non-medullated.  Both 
juyelinated  and  non-myelinated  fibres  in  their  course  outside  the  l)rain  and  cord 
»ave  an  external  sheath  called  neurilemma.  The  axis  cylinder,  however,  is  always 
laked  near  the  origin  and  termination  of  every  nerve  fibre. 

The  cerebro-spinal  nerves  consist  almost  entirely  of  myelinated  fibres. 

Afferent  or  sensory  nerve  fibres  convey  impressif»ns,  made  upon  their  peripheral 
terminations,  to  tiie  nerve  centres ;  and  by  their  means  the  mind  is  made  conscious 
f  external  objects  and  of  sensations.  Etlerent  nerve  fibres  convey  imiailses  .sent 
ut  by  the  brain  and  spinal  cord.  Most  of  these  filaes  terminate  in  the  muscles, 
hausing  their  contraction,  and  are  called  motor;  others  terminate  in  the  gland.s, 
jtnd  are  called  secretory ;  others  convey  impidses  to  restrain  movement  or  .secre- 
i  ion,  and  these  are  called  inhibitory.  Some  nerves  are  composed  of  both  sensory 
Imd  motor  fibres;  they  are  known  as  "mixed"  nerves, 

I  Most  motor  fibres  which  arise  in  the  brain  descend  to  the  front  of  the  medulla 
[•blongata  and,  crossing  over,  pass  down  in  the  spinal  medulla  on  the  opposite  side 
I o  that  of  their  origin,  a  few  fibres  cf)ntinuing  down  tiie  .same  side;  even  these, 
however,  cross  to  the  other  side  in  the  spinal  medulla  before  they  leave  it.  Tlie 
knsory  fibres  for  the  most  part  pass  up  the  cord  on  the  same  side  as  they  enter  it 
iis  far  as  the  medulla  oldongata,  where  they  then  cross  and  enter  the  brain  on  the 
Opposite  side.  Some  cross  immediately  to  the  opposite  side  on  reaching  the 
jipinal  medulla. 
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The  joiniug  together  of  two  or  more  nerves  is  called  a  "  plexus." 
The  "  peripheral  "  termination  of  a  nerve  is  that  end  of  it  which  is  farthest 
from  the  nerve  centre.     Xerves  are  supplied  with  blood  and  lymph  vessels. 

EEFLEX  ACTION 

The  spinal  medulla,  besides  being  the  conducting  medium  of  impressions  to  andi 
from  the  brain,  is  also  a  centre  for  retlex  actions — that  is,  it  has  the  power,  in 
itself,  of  receiving  and  transmitting  impulses ;  thus  if  the  spinal  medulla  is 
severed,  or  injured,  sensation  and  voluntary  movement  cease  in  the  parts  supplied 
by  nerves  coming  from  tlie  spinal  medulla  l)elow  the  injury,  but  if  irritation  isi 
applied  to  the  atlerent  nerve  endings  of  such  a  part  a  response  is  made  by  the 
eff'erent  nerves  of  the  same  part,  and  involuntary  movement  is  the  result.  , 

Eetlex  actions  are  those,  then,  which  can  take  place  entirely  without  thei 
consciousness  or  will  of  the  individual,  though  under  normal  conditions  many  c; 
them  are  modified  or  restrained  by  the  higher  centres  in  the  l)raiu. 

CEEEBEAL  NEEVES 

Twelve  pairs  of  nerves  arise  from  the  brain  and  pass  through  openings  in  tin 
base  of  the  skull.  Some  of  these  are  nerves  of  special  sense,  others  of  ordinal  \ 
sensation,  and  others  again  are  motor  nerves. 

They  are- 


1.  Olfactory. 

2.  Optic. 

3.  Oculo-motor. 

4.  Trochlear. 

5.  Trigeminal. 

6.  Al)ducent. 


7.  Facial. 

8.  Acoustic. 

9.  Glosso-pharyngeal. 

10.  Vagus. 

11.  Accessory. 

12.  Hypoglossal. 


The  First  or  Olfactory  (Sensory)  Nerve  consists  of  several  fine  twit: 
which  spring  from  the  olfactory  Imlb,  which  is  attached  to  the  under  surface  <■ 
the  cerebrum  ;  they  pierce  the  ethmoid  bone,  and  are  distributed  to  the  nose.  1 
is  tlie  special  nerve  of  the  sense  of  smell. 

The  Second  or  Optic  (Sensory)  Nerve  arises  from  the  mesence])haloii 
passes  through  the  optic  foramen,  enters  the  orbit,  and  is  distributed  to  the  retim 
of  the  eye.     It  is  the  special  nerve  of  the  sense  of  sight. 

The  Third  or  Oculo-motor  Nerve  arises  from  the  mesencephalon,  enter 
the  orl)it  through  tlie  superior  orliital  fissure,  and  supplies  the  muscles  of  th 
eyeball  and  orbit. 

The  Fourth  or  Trochlear  (Motor)  Nerve  arises  from  the  roof  of  tli 
fourth  ventricle,  enters  the  orliit  through  the  superior  orbital  fissure,  and  supplif 
the  superior  oblique  muscle  of  the  eyeball. 

The  Fifth  or  Trigeminal  Nerve  arises  by  two  roots,  one  sensory,  th 
other  motor,  from  tlie  pons.  It  is  the  largest  of  the  cerebral  nerves,  and  is  th 
chief  nerve  of  sensation  for  the  face  and  head,  besides  being  the  motor  nerve  of  th 
muscles  of  mastication.  Underneath  the  dura  mater,  at  the  apex  of  the  petron 
portion  of  the  temporal  bone,  the  sensory  root  forms  a  large  ganglion,  and  froi 
it  three  large  branches  are  given  off,  namely,  the  ophthalmic,  the  maxillary,  an 
the  mandibular. 

The  motor  root  passes  forward  with  the  sensory  root  as  far  as  the  apex  of  thj 
petrous  portion  of  the  temporal  bone ;  hei-e  it  passes  beneath  the  ganglion  an(! 
outside  the  cranium,  becomes  incorporated  with  the  mandilnilar  lu'anch  of  the  nerv^' 

The  0})hthalmic  (sensory)  nerve  enters  the  orl»it  througii  the  superior  orbit: 
fissure,  and  supplies  branches  to  the  eyeball,  the  lacrimal  gland,  the  nose,  the  ski 
of  tlie  eyebrow,  forehead,  and  nose. 

The  maxillary  (sensory)  nerve  leaves  the  skull  through  the  foramen  rotundui; 
then  enters  the  orbit,  and  finally  terminates  by  dividing  into  several  branclu 
in  the  face.  It  supplies  in  its  course  the  nose,  lower  eyelid,  skin  of  the  chee 
and  temple,  the  upper  jaw,  and  mucous  niemluanes  of  the  nose,  pharynx,  and  mout 
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The  mandibular  (sensory  anil  motor)  nerve  arises  by  two  roots,  sensory  and 
motor ;  these  pass  out  of  the  skull  by  the  foramen  ovale,  and  join  together  to  form 
a  single  trunk,  the  branches  of  which  are  distributed  to  the  teeth  and  gums  of 
the  lower  jaw,  the  skin  of  the  temple  and  ear,  the  lower  part  of  tlie  face  and  the 
muscles  of  mastication.  It  also  supplies  the  tongue  with  a  s]»ecial  nerve  of  the 
sense  of  taste,  which  is  given  to  it  by  tlie  facial. 

The  Sixth  or  Abducent  (Motor)  Nerve  arises  from  the  junction  of 
the  pons  with  the  uieilulla  oblongata,  enters  the  orbit  through  the  superior  orbital 
fissure,  and  supplies  the  lateral  reetus  muscle  of  the  eye. 

The  Seventh  or  Facial  (Motor)  Nerve  arises  from  the  pons,  entei-s  the 
internal  acoustic  meatus,  and,  after  traversing  the  petrous  portion  of  the  temporal 
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Fia.  88.— The  Bask  of  thk  Brain,  with  thf.  rKRP:nRAL  Nfrvf,s  attacukd. 

i  bone,  emerges  through  the  base  of  the  cranium  by  the  stylo-mastoid  foramen.     It 

i  then  passes  forward  and,  below  the  ear,  divides  into  several  branches  which  are 

!  distributed  to  the  muscles  of  the  face  and  control  its  various  expressions;  branches 

I  also  pass  to  the  superficial  muscles  of  the  siile  of  the  head,  and  to  those  of  the 

I  upper  j.arl  of  the  ueek. 

I        The  Eighth  or  Acoustic  (Sensory)  Nerve  arises  from  the  pons;  it 

I  enters  the  internal  acoustic  meatus  aud  supplies  the  internal  parts  of  the  ear.     It 

I  is  the  sj)ecial  nerve  of  the  sense;  of  hearing. 

The  Ninth  or  Glosso-Pharyngeal  (Sensory)  Nerve  arises  from  the 

medulla  ohldii-ata,  and  supjilies  tlie  toip_Mic  and  jibai  yiix. 

The    Tenth  or    Vagus   (Sensory)  Nerve   arises    from    the   medulla 

]  oblongata:  it  jiasses  into  the  neck   llnough  the  jugular  foramen  with  the  glos.'^o- 

pharyugoal  aiul  accessory  nerves,  descends  in  fiont  ot'  tb.'  vertel)ral  eolunni.  within 
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the  sheath  of  the  carotid  vessels,  enters  the  thorax,  and  continues  to  the  upper 
part  of  the  abdomen.  It  is  the  most  extensive  of  tlie  cerebral  nerves  in  its 
distribution  and  length,  supplying'  in  its  course  the  pharynx,  larynx,  o?sophagu8, 
lungs,  heart,  stomach  and  liver,  etc. 

The  Eleventh  or  Accessory  (Motor)  Nerve  consists  of  two  parts: 
one,  accessory  to  the  vagu.s  nerve.  urLses  from  the  medulla  oblongata  and  supplies 
the  muscles  of  the  palate,  pharynx,  larynx,  a^sophagus,  stomach  and  intestines,  etc. ; 
the  other,  the  spinal  part,  arises  from  the  spinal  medulla  and  controls  the  trapezius 
and  slerud-mastoid  muscles. 

The  Twelfth  or  Hypoglossal  (Motor)  Nerve  arises  from  the  medulla 
oblongaLa  and  supplies  the  tongue.  It  leaves  the  cranium  through  the  anterior 
condylic  foramen. 

SPINAL  NERVES 

There  are  thirty-one  pairs  of  spinal  nerves. 

Each  nerve  arises  by  an  anterior  and  a  posterior  root  from  the  spinal  medulla. 
The  anterior  root  consists  of  motor,  the  posterior  root  of  sensory,  fibres.  They 
arise  respectively  from  the  anterior  and  posterior  cornua  of  the  grey  matter  of  the 
medulla.     On  the  posterior  root  a  ganglion  or  enlargement  is  found,  and  just  beyond 
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.M.  transversiis  thoracis  /   /    / 

Internal  inamniary  artery   '     / 
Anterior  intercostal  membrane    / 

Anterior  cutaneous  nerve        ■ 

Pleura^ 

Lateral  cutaneous  nerve 


Anterior  root .. 
Posterior  root  • 


Internal  intercostal  muscle 


Trunk  of  thoracic  nerve    ,.-U  /  )(         ^^''SllllliillllOiS^'"''^  Anterior  branch  of  thoracic  nerve 
Posterior  ramus    []/    1  '  |     (intercostal) 

Anterior  costo-transverse  li-ament    ''  External  intercostal  muscle 

Posterior  intercostal  membrane 

Fig.  89.— Diagp.am  of  oxk  of  the  Uppkr  Tntekcostal  Nkkves. 

this  the  two  roots  unite  and  pass  out  of  the  vertebral  canal  as  a  single  nerve 
trunk;  this  trunk,  however,  immediately  divides  into  an  anterior  and  a  posterior 
ramus,  for  distribution  to  the  anterior  and  posterior  parts  of  the  body.  Each  of 
these  divisions  is  composed  of  sensory  and  motor  fibres  from  both  roots,  and  as  the 
union  l)etween  the  two  roots  occurs  before  the  spinal  nerves  leave  the  vertebral 
canal  they  are  spoken  of  as  mixed  nerves. 

The  s|)inal  nerves  supply  the  skeletal  muscles  and  the  skin  of  the  trunk  and 
limbs.  The  efferent  or  motor  fibres  terminate  in  the  muscles,  and  cause  their 
contraction. 

The  allerent  or  sensory  fibres  terminate  in  the  skin  and  subcutaneous  tissue.^ 

If  the  anterior  root  of  a  nerve  is  injured  the  result  will  be  the  loss  of  the 
power  of  voluntary  movement  in  the  part  supplied,  while  sensation  remains. 

If  the  posterior  root  is  injured  the  power  of  movement  remains  while  sensation 
is  lost. 

'  The  .spinal  nerves  also  comnninicate,  by  niear.s  of  small  branches  called  white  rami  coninuinicantes, 
with  the  synij.athetic  nervous  .system,  and  by  its  medium  motor,  sensory,  and  secretory  fibres  which 
originally  come  from  the  brain  are  conveyed  to  the  viscera,  vessels,  and  glands. 
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Should  a  mixed  nerve  be  injured  both  sensation  and  the  power  of  vtihnitary 
novement  are  destroyed  in  the  part  supjilied. 

The  spinal  nerves  are  named  according  to  the  part  of  the  vertebral  column  from 
vhich  they  emerge — 

Cervical     .  .  .  .  .  .8  pairs. 

Thoracic    .  .  .  .  .  .     Ili     ,, 

Lumbar      .  .  .  .  .  .       5     „ 

Sacral        .  .  .  .  .  .       5     „ 

Coccygeal  .  .  .  .  .  .1  pair. 

As  has  been  mentioned  above,  the  spinal  nerves  divide  into  posterior  and 
interior  rami  on  emerging  from  the  vertebral  canal. 

POSTERIOR  RAMI  OF  THE  SPINAL  NERVES 

The  posterior  rami  pass  directly  backwards  from  the  intervertel)ral  foramina, 
ind  are  distributed  to  the  skin  of  the  back  of  the  head,  trunk,  shoulder  and  buttock, 
ind  to  the  longitudinal  muscles  of  the  back. 

They  usually  divide  into  medial  and  lateral  trunks.  The  cutaneous  sujiply  for 
,he  upper  half  of  the  body  conies  as  a  rule  from  the  medial  trunks,  that  for  the 
ower  half  from  the  lateral  trunks. 

CERVICAL  REGION 

First  Cervical  or  Sub-occipital  Nerve. — This  nerve  does  not  divide  into 
nedial  and  lateral  In-anches.  It  emerges  from  the  vertebral  canal  above  the 
posterior  arch  uf  the  atlas,  enters  the  sub-occipital  triangle,  and  supplies  the 
uuscles  forming  it,  namely,  recti  capiti  posteriores  major  and  minor,  obliquus 
iapitis  superior,  obliquus  capitis  inferior,  and  semispinalis  capitis. 

It  has  no  cutaneous  branches. 

A  communicating  branch  joins  the  second  cervical  nerve. 

Second  Cervical  Nerve. — This  nerve  passes  backwards  between  the  atlas 
md  epistropheus,  and  gives  oil'  some  small  muscular  and  communicating  branches 
After  piercing  the  semispinalis  capitis  and  trapezius  muscles  close  to  the  occipital 
iboue,  the  medial  or  main  branch  ascends  on  the  back  of  the  head  with  the  occipital 
jirtery  as  the  great  occipital  nerve.  It  supplies  the  skin  of  the  skull  as  far  as  the 
jvertex  and  communicates  with  the  great  auricular,  the  posterior  auricular,  the 
[small  and  the  least  occipital  nerves. 

The  muscular  branches  supply  the  semispinalis  capitis,  obliquus  capitis  inferior, 
semispinalis  cervicis,  and  multifidus  muscles. 

Its  communicating  branches  form  the  posterior  cervical  plexus  which  supplies 
neighbouring  muscles. 

Third  Cervical  Nerve. — Its  medial  branch  forms  the  nervus  occipitalis 
jminimu.s,  which  i»ierces  tlie  trapezius  and  supplies  the  skin  over  the  lower  part 
to!  the  back  of  the  iiead.  It  lies  to  the  medial  side  of  the  great  occipital  nerve  and 
Icommunicates  with  it. 

The  lateral  l)ranch  su])plies  filaments  to  neighbouring  muscles. 
I      The  Fourth,  Fifth,  and  Sixth  Cervical  Nerves  are  smaller  than  the 
Ipreceding.     They  divide    into    lateral  inuscidar  and  medial    cutaneous    branches. 
JThe  latter  su))].ly  the  skin  of  the  back  of  the  neck. 

i  The  Seventh  and  Eighth  Cervical  Nerves  do  not  as  a  rule  give  off 
cutaneous  branches,  but  terminate  in  the  deep  muscles  of  the  back. 

THORACIC  REGION 

I  The  posterior  rami  of  the  thoracic  nerves  divide  into  medial  and  lateral 
tbranches.  The  medial  branches  of  the  ujiper  six  thoracic  nerves  are  cutaneous  in 
jtheir  distribution,  only  giving  otl"  small  muscular  branches ;  the  lateral  branches  are 
muscular.  In  tlie  case  of  the  lower  six  thoracic  nerves  the  lateral  branches  become 
jcutaneous,  while  the  medial  innervate  tiie  multitidus  and  longissimus  dorsi  mu.scles. 
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LUMBAR  EEGIOX 

The  posterior  rami  of  the  first  three  lumbar  nerves  divide  into  medial  and 
lateral  In-anclies.  The  medial  are  muscular,  and  are  distributed  to  the  deep  muscle!- 
of  the  back ;  the  lateral  are  cutaneous,  and  supply  the  skin  of  the  buttock  to  below 
the  level  of  the  great  trochanter. 

The  fourth  and  fifth  lumbar  nerves  have  no  cutaneous  branches,  but  supply, 
muscular  branches  to  the  deep  muscles  of  the  back. 

SACRAL  AND  COCCYGEAL  NERVES 

The  first  three  sacral  nerves  divide  into  medial  and  lateral  branches.  IMuscular 
branches  for  the  multifidus  arise  from  the  former,  and  cutaneous  branches  from  the 
latter,  to  supply  the  skin  of  the  sacrum  and  back  of  the  buttock. 

The  lower  two  sacral  nerves  do  not  divide  into  medial  and  lateral  1  nanches.  i 
They  unite  with  the  small  posterior  ramus  of  the  coccygeal  nerve  to  form  the 
posterior  coccygeal  nerve,  which  pierces  the  sacro-tuberous  ligament,  and  supplies 
the  skin  over  the  coccyx  and  neighbouring  parts. 

ANTERIOR  RAMI  OF  THE  SPINAL  NERVES 

The  anterior  rami  of  the  spinal  nerves  supply  the  iront  and  sides  of  the  body, 
and  the  limbs.  They  give  rise  to  three  important  plexuses — the  cervical,  the 
brachial,  and  the  lumbo-sacral. 


THE  CERVICAL  PLEXUS 

The  cervical  plexus  is  formed  by  the  anterior  rami  of  the  first  four  cervical 
nerves.  It  is  found  opposite  the  four  upper  vertebra:%  mider  cover  of  the  steruo- 
mastoid   muscle.     Its   branches   may    be   divided   into    two   groups  —  superficial 

and  deep. 

i  Auricular. 

,0      ,,         .    .^  ,  'Mastoid. 
^Smalloccip.taUQ^^;j^.j^^l_ 

J  Cervical. 

j  Mastoid. 
Great  auricular-  Auricular.  J 

[Facial.  I 

Cutaneus  colli  (o.t.  su])erficial  ' 

cervical). 

r  Anterior  supraclavicular,  supplying  skin  of 

neck  and  chest. 
I  Middle  supraclavicular,  supi)lyiug  the  skin 
"1      over  the  pectoral  and  deltoid  nuiscles. 

Posterior  supraclavicular,   supplying  skin 
V     of  upper  and  back  part  of  shoulder. 

rStorno-mastuiil. 
Trapezius.  , 

Muscular  branches  to-  Levator  scapulae.     I 
Scalenus  inedius,     r 
ISca 


Superficial  (Cutaneous) 


AscendinL 


Descendi 


'Lateral    (directed    towards ; 
posterior  triangle  of  neck)  i 


Deep  (^fusoular  and 
couiniunicating) 


^.Scalenus  posterior. 
I  Couiniunicating  branches  to  accessory 
'     nerve. 


'Prevertel)ral 


Muscular  liranchesto- 


/■f  reverteor 

muscles. 
-  lurru-liyoi.l. 

Medial     (directed     towards  1  Diaphragm 

aiUerior  triangle  of  ueck)  j  I     (phrenic  nerve). 

Communicatingijjf^^j^^^^^ 


branches  to 


.Synii)atlietic. 


The  Small  Occipital  Nerve  arises  from  the  second  and  third  cer\ical 
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nerves.  It  passes  backwards  luulerneath  the  steruo-iuastoid  muscle  and  tlR-ii 
ascends  along  its  posterior  border. 

It  pierces  the  deep  fascia  near  the  cranium,  and  divides  into  auricular,  mastoid, 
and  occipital  branches.  The  auricular  branch  supplies  the  skin  of  the  cranial 
surface  of  the  auricle.  The  other  brandies  supply  the  scalp.  Small  cervical 
branches  are  supplied  to  the  upper  part  of  the  neck.  The  small  occipital  nerve 
commxniicates  on  the  scalp  with  the  great  occipital  and  the  great  auricular 
nerves,  and  also  with  the  posterior  auricular  branch  of  the  facial  nerve. 

The  Great  Auricular  arises  from  tiie  second  and  third  cervical  nerves.  It 
passes  round  the  ixisierior  border  of  the  sterno-mastoid  muscle,  then  upwards  upon 
that  muscle  and  undeinealh  the  platysma  towards  the  ear.  Near  this  it  subdivides; 
through  its  facial  branches  it  sujiplies  the  parotid  gland  and  the  skin  of  the  face 
over  it ;  its  auricular  branches  are  distributetl  to  the  back  of  the  ear,  and  the 
mastoiil  l)raiiches  to  the  skin  behind  tlie  ear. 

The  Nervus  Cutaneus  Colli  arises  from  the  second  and  third  cervical 

curves.     It   winds  round   the   posterior   border  of   the  sterno-mastoid    about    its 

middle,  then  passes  across  that  muscle  underneath  the  platysma  and  the  external 

I  jugular  vein  and  divides  into  two  branches  which  supj)ly  the  skin  covering  to  the 

{  anterior  triangle  of  the  neck. 

The  Phrenic  is  the  most  important  nerve  of  the  plexus ;  it  is  one  of  the 
muscular  liraiiehes,  and  arises  from  the  third,  fourth,  and  fifth  cervical  nerves. 
It  descends  obliquely  in  the  neck  in  front  of  the  scalenus  anterior  muscle,  enters 
the  chest  between  the  subclavian  artery  and  vein,  and  passes  downwards  to  the 
diaphragm,  where  it  divides  into  the  numerous  branches  which  sui)ply  that  muscle. 
It  also  sends  branches  to  the  pleura,  the  pericardium,  the  inferior  vena  cava,  the 
supiareual  gland,  and  the  liver. 

THE  BEACHIAL  PLEXUS 

The  l)rachial  plexus  is  formed  by  the  four  lower  cervical  and  first  thoracic  nerves, 
together  with  a  branch  from  the  second  thoracic  nerve.  Tliese  nerves  emerge  between 
the  scalenus  anterior  and  scalenus  medius  muscles;  the  plexus  extends  from  the 
lower  part  of  the  side  of  the  neck  to  the  axilla.  Here  three  fasciculi — a  lateral, 
medial,  and  posterior — are  formed  by  the  union  of  the  nerves  of  the  plexus,  and 
branches  are  derived  from  these  which  supply  the  shoulder  and  arm. 

BRANCHES  OF  THE  BRACHIAL  PLEXUS 
Those   nerves   which   arise    from    the   plexus   above   the   clavicle   are   called 
supraclavicular;  those  given  otf  ])elow  it  are  called  infraclavicular. 

Nerves  to  scalenus  anterior. 
'Anterior  brandies 


Supraclavicular 


I  „  longus  colli. 

j  Conunnnicating  nerve  to  i)lirenic 

'"■Nerve  to  .subclavius  nuiscle. 


f  Nerves  to  .scalenus  niediu.s. 
„  „  posterior. 

I'osterior  l>ranche.s  i  Dorsal  nerve  of  .-caimla. 
hong  thoracic  nerve. 
'-Suprascapular  nerve. 

[Lateral  anterior  thoracic. 
^Lateral  fasciculu.s     .  Lateral  head  of  median. 
I  Mu.sculo-cutaneous. 


Infraclavicular 


dial  anterior  thoracic. 


^ledial  fasciculus     -,  Med 


[Medi 
Ulna 
Medi... 
Medial 


1  head  of  median, 
cutaneous  nerve  of  forearm, 
,,  „        arm. 


Posto 


^Axillary. 
J,    ,.  ,  (Superficial  ramu.«. 
[•ior  fa.sciculus      '** '"  (  Deep  raniuf. 

Two  subscapular  nerves. 
iThoraco-dorsal  ner\'e. 
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CTIIEF  NEE  YES  OF  THE  UlTER  EXTEEMITY 

Musculo-Cutaneous  Nerve. — The  musculo-cutaueous  nerve  arises   from 
the    lalerul    i'a.sciculu.s    ol    the    brachial   plexus,   it   passes   downwards   through 


Trapeziuf- 

Clavicle  (cut) 

Coraca-clavicular  ligaments, 
iloralis  iiimor 
Coracoul  procc-v 
Coraco-acroinial  li^-iincnl 
CiicuiufleN.  arterj 

Axillar\  iiene 

Deltoid 
LoiiL'  heiid  of  l)i(  eps  \ 


Pectoralis  iinjor  -^ 
Coraco-bracliialis 


piascapiilar  nerve 

I'o>-tei-ior  fasciculus  of 

achial  plexus 
Fn  st  Ol  short  subscapular 
iier\e 

■Thoiaco  dorsal  nerve 
Second  oi  lower  subscapulat 
neive 


_.          u      1  ••  ['short  head 
Biceps  brachn  ^   ,^„^,  ,,^^^ 


Nei\e  to  medial  head  of 
triceps  brachii  (ulnar 
collateral) 


Musculo-cutaneous  nerve 


Brachio-radialis. 

Biceps  brachii  (cut) 

Extensor  carpi  radialis 

lon^us 


Deep  ramus  of  radial  nerve. 

Superficial  ramus  of  radial. 

nerve 

Supinator  muscle 


)ri":iii  of  flexor  muscles  of  forearm 


xor  dij,'itoruni  profundus 


Fio.  90.— Thk  rusTKHioR  Wall  of  the  Axilla  and  the  Front  of  the  Arm 
(the  IJiccps  brachii  being  divided). 


tlie  coraco-brachiali.s  muscle,  and  continues  in  a  .sliuhlly  obliiiue  direction 
between  the  biceps  brachii  and  brachialis  muscles  towards  the  outsicfe  of  the  aim. 
It  terminates  in  front  of  the  elbow  in  branches  which  supply  the  skin  of  the 
lateral  side  of  the  forearm. 
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Branch  Ks  — 

MuscAilar — Supplying    the    biceps    l)iiicliii,    l)iacliiali.s,   and    cuiaco- 

braehialis. 
Cutaneous — 1.  An  anterior  Ijranch  supplying  the  skin  on  tiie  anterior 
aspect  of  the  lateral  side  of  the  forearm  and  the  ball  of  the 
thumb.  2.  A  posterior  branch  supplying  the  skin  on  the 
posterior  aspect  of  the  lateral  side  of  tlie  forearm  in  its  proximal 
three-fourths. 
Median  Nerve. — The  median  nerve  arises  by  two  roots  from  the  medial  ami 
iteral  fasciculi.  It  descends  in  the  arm  iirst  on  the  lateral,  then  on  the  medial 
de  of  the  bracinal  artery.  At  the  bend  of  the  elbow  it  lies  between  the  brachialis 
uiscle  and  the  lacertus  tibrosus  (o.T.  bicipital  fascia).  In  the  forearm  it  jtas.ses 
etween  the  two  heads  of  the  pronator  teres,  and  extends  between  the  superficial 
nd  deep  muscles  to  the  wrist,  passing  beneath  the  transverse  carpal  ligament  into 
16  palm  of  tiie  hand,  where  it  terminates  in  si.x  branches. 

Branches. — The  median  nerve  gives  oH'no  branches  in  the  upper  arm.     In  the 
ireariu  four  branches  are  given  off;  they  are — 

1.  Articular — .Supplying  the  front  of  the  elbow  joint. 

2.  Muscular — Supplying  pronator  teres,  flexor  carpi  radialis,  palmaris 
longus,  flexor  digitorum  sublimis. 

3.  Volar  interosseous  nerve  of  forrartn — Supplying  flexor  pollicis 
longus,  the  lateral  half  of  the  flexor  digitorum  profundus, 
pronator  quadratus,  interosseous  membrane,  articular  filaments 
to  the  radio-carpal  articulation. 

4.  Palmar  ramus — Supplying  the  skin  of  the  palm  of  the  hand. 
(Not  always  present.) 

In  the  hand  muscular  and  cutaneous  branches  are  given  off'.     The  muscular 
ranch  supplies — 

Abductor  pollicis  brevis. 
Opponens  pollicis. 

Superficial  head  of  flexor  pollicis  brevis. 
The  cutaneous  brandies  are  five  in  number ;  they  supply  the  palmar  aspect  of  both 
ides  of  the  thumb,  index  and  middle  fingers,  and  the  radial  side  of  tiie  ring  finger, 
rom  two  of  these  muscular  branches  arise  for  the  two  lateral  lumbricals. 

Ulnar  Nerve. — The  ulnar  nerve  arises  from  the  medial  fasciculus  of  the 
)rachial  plexus.  At  its  commencement  it  lies  between  the  axillary  artery  and 
ein,  and  extends  along  the  medial  side  of  the  brachial  artery  to  the  middle  of  the 
;irm ;  then  passing  in  front  of  the  medial  head  of  the  triceps  brachii  muscle  it 
j-eaches  the  groove  between  the  olecranon  and  the  medial  epicondyle  of  the  humerus. 
j[t  enters  the  forearm  between  the  two  heads  of  the  tiexor  carpi  ulnaris  muscle  and 
i;)as.ses  down  the  ulnar  side,  between  the  llexor  carpi  ulnaris  and  tiexor  digitorum 
[profundus  muscles.  In  the  distal  half  of  the  forearm  it  is  more  superficially 
jplaced,  and  lies  on  the  medial  side  of  the  ulnar  artery.  At  the  wrist  it  crosses  the 
pransverse  carpal  ligament  and  passes  into  the  palm  of  the  hand,  where  it  terminates 
jin  two  branches,  superficial  and  deep. 

Branches. — The  ulnar  nerve  gives  off  no  branches  in  the  arm.  In  the  forearm 
it  gives  otf — 

1.  All  articular  hrancli,  supidying  the  elltnw. 

2.  Muscular  branches,  sujiplying  fiexor  carpi  ulnaris  and  the  medial 

half  of  fiexor  digitorum  profundus. 

o    r<  i  7         7      )  Balmar. 

.3.  Cutaneous  branclies{  ,.        , 
I  Dor.sal. 

'Y\\^  palmar  cutaneous  branch  supplies  the  palm  of  the  hand,  gives  branches  to 
the  ulnar  artery,  and  often  joins  the  medial  cutaneous  nerve  of  the  forearm  and 
'the  ])alniar  ramus  of  the  median  nerve. 

j  The  dorsal  cutaneous  branch  passes  to  the  back  of  the  arm  above  the  wrist,  and 
[divides  into  luanches  which  supply  the  skin  of  the  wrist  and  hand,  both  sides  of 
I  the  little  finger,  and  the  ulnar  side  of  the  ring  finger  t>n  their  dor.sal  asi>ect. 

In  the  hand  a  small  muscular  branch  is  given  oil"  to  the  ])almaris  brevis  muscle. 
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insertion  of  pcctoralis  major 
Corac'o-brac 
Short  head  of  biceps  braelii 
Long-  head  of  biceps  bra<lii 


Musculo-cutaneous  nerve 
liadial  ntrvi. 

Brachio-radi 
Extensor  carj)i  radialis  Ion 

Radial  arterj-  (.ut)- 


Abductor  pollicis  loiijjus^ 

Radial  artery  (('Ut). 
Transverse  carpal  lijjanicnt 


Insertion  of  pectoralis  niinov 
Deltoid 

Axillary  artery 
Musciilo-cutaneoiis  iierv- 
Median  nerve  (lateral  licad) 
Median  nerve  (medial  head) 
Ulnar  nerve 


Triceps  brachii  (medial  head) 


1 
I 


l.arertns  fibrosiis  or  biciiiital  fascia 

onator  teres 
iJeep  fascia  of  forearm 

Flexor  carpi  radialis 

Palniaris  longus 
Flexor  carpi  ulnaris 
Fkxor  dijjitornm  sublimis 

Flexor  pollicis  longus 
Pronator  quadratus 


Fig.  91.— Axterioi!  Vikw  of  thk  Eight  Av.m  axd  Fohkakm,  siiowixo  the 
hJurEKFiciAL  Muscles. 


THE  NERVOUS  SYSTEM 


159 


Terminal  Branches — 

(a)  Superficial — Sui>})lying  the  skin  tm   tiie  palmar  asjiect   of  both 

sides  of  the  little  tinker  and  the  medial  side  of  the  ring  linger. 
{I)  Deep — Supplying  the  following  muscles: — 

Flexor  digiti  quinti  hrevis. 

Abductor  digiti  (juinti. 

Opponens  digiti  (piinti. 

Deep  part  of  Hexor  poUicis  brevis. 

Three  palmar  iuterussei. 

Four  dorsal  interossei. 


Adductor  pollicis 


/•Transversus. 
\Obliiiuus. 


Two  lumbricals 
Axillary  Nerve. — The  axillary  nerve  arises  from  the  posterior  fasciculus  of 


Radial 
(r.  supebficialis) 


Musculo-  1 
cutaneous] 


Fig.  9±— Thi;  DismiiirTioN  of  Cltankoi-s  Ni.iivks  on  thk  Fijoxt  ok  thk  Akm 

AXD   IIaNU. 

(B)  is  a  schenmtic  repnsciitaiioti  of  ihe  areas  supplied  by  the  above  nones,  the  letterintr  Indicating  Lfce  fpinal 
oriijin  of  tlif  branches  of  distribution  to  each  area.     V.A.L.,  Ventral  axial  line. 


the  brachial  i)lexus.  It  passes  distally  and  laterally  beliind  ti»e  axillary  artery, 
winds  round  the  back  of  the  surgical  neck  of  the  humerus,  and  terminates  un<ler 
the  deltoid  muscle. 
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Branches- 


Muscular — Supplying  teres  minor  and  deltoid. 
Articular — To  the  shoulder  joint. 

Cutaneous — Supplying  the  skin  over  the  distal  part  of  the  deltoid 
muscle. 


coial  cutaneous 
CRmdpal) 


-y  -  MuSCULO-CUTANEOUS 


Radial 

SuPEBFICIALlSj 


MCOIAN 
(A) 

Fio.  93.— The  DisTPinuTinx  of  Cutaneous  Nekves  on  the  Back  of  the  Arm  and  Hand. 

(B)  is  a  schematic  representation  of  the  areas  supplied  by  the  above  nerves,  the  lettering  indicating  the  spinal  origin  of  the 
branches  of  distribution  to  each  area.    D.A.L.,  Dorsal  axial  line. 


Medial  Cutaneous  Nerve  of  Forearm. — The  medial  cutaneous  nerve 
of  the  forearm  arises  from  the  medial  fasciculus  of  the  orach ial  plexus.  It  is 
superficially  placed  in  relation  to  the  axillary  and  brachial  arteries,  and  becomes 
cutaneous  about  the  middle  of  the  arm,  dividing  into  two  terminal  branches  (volar ' 
and  ulnar)  in  front  of  the  elbow.  Aljove  the  elbow  a  branch  is  given  ott'  to  supply 
the  skin  of  the  distal  half  of  the  front  of  the  arm  on  its  medial  side.  The  volar 
terminal  branch  supplies  the  skin  of  the  medial  side  of  the  front  of  the  forearm 
to  the  wrist.  The  ulneir  terminal  branch  passes  over  the  n.edial  epicondyle,  and 
supplies  the  skin  of  the  medial  side  of  the  back  of  the  forearm  in  its  proximal 
two-thirds. 

Medial  Cutaneous  Nerve  of  Arm. — The  medial  cutaneous  nerve  of  the 
arm  arises  from  the  medial  fasciculus  of  the  brachial  plexus.     At  the  beginning  of 
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IGl 


Medial 
cutaneous 

BRANCH 


i  (  uurse  it  lies  between  the  axillary  artery  and  vein  ;  it  then  descends  either  over 
(  iui<ler  the  latter,  pierces  the  deep  fascia,  and  supplies  the  integument  on  the 
j.diil  side  uf  llie  arm  sometimes  as  far  distally  as  the  medial  epicondyle. 

Radial  Nerve. — The  radial  nerve  arises  from  the  posterior  fasciculus  of  the 
laihial  plexus.  At  its  commencement  it  lies  behind  the  axillary  artery  and  in 
)>iii    of   the   teres    major   and    latissinuis   (htrsi  kaoial  nerve 

]ii-rles;  it  winds  round  the  humerus,  from  the 
)i  tlial  to  the  lateral  side,  in  the  radial  groove, 
j-Miig  between  the  medial  and  lateral  heads  of 
li'  trice])S  brachii  nniscle.  It  descends  to  the 
'  '"'  i>f  the  lateral  epicondyle  of  the  humerus  l>e- 
Ihe  brachiali.s  and  brachio-radialis  muscles, 
it  divides  into  superficial  and  deep  terminal 
laiiches. 

I'.K.VNCIIES. — Muscular,  supjdying  the  triceps 
I  irhii,  brachialis,  extensor  carpi  radialis  longus, 
jTMiicus,  and  brachio-radialis  nui-scles.  It  also 
Mills  a  twig  to  the  elbow  joint. 

n  i  (Metlial  /,,       •      1 

Cutaneous— <^   ,       ,  U  roxnual. 
lLateral|j3j^^^^j 

The  medial  cutaneous  nerve  pierces  the  fascia 
■ar  the  axilla,  and  supplies  the  skin  on  the  back 
the  proximal  third  of  the  arm.  lateral 

Tlie  proximal  lateral  branch  supplies  the  skin  cutaneo 
'I  ■■  lateral  side  and  back  of  the  distal  third  of  ^"'""'"^ 
111,  and  the  proximal  part  of  the  back  of  the 
.  111. 
The  distal  lateral  hranclt  supplies  the  skin  of 
M'  li.irk  of  the  radial  side  of  the  forearm  iu  its 
•  ixiiual  two-thirds. 
Tki;M1XAL   liUANCIIES — 

Siqjerjieial  ramus  (o.T.  radial  nerve). 

Deep  ramus  (o.T.  posterior  interosseous  nerve). 

Superficial    Ramus    of    the    Radial 

ferve.  —  The   suiierlicial    ramus   arises    at    tiie 

■iid  of  the  elbow  and  descends,  underneath  the 

irachio-radialis   muscle,  along   tlie    front    of   the 

;idial  sitle  of  the  forearm  to  its  distal  third;  it  then  pas.ses  beneath  the  tendon  of 

'le  brachio-radialis  to  the  lateral  side  of  the  forearm,  where  it  divides  into  two 

iranches  which  supply  the  skin  of  the  back  of  the  wrist,  the  lateral  side  and  back 

if  the  hand,  both  sides  of  the  back  of  the  tlnnub,  index  and  middle  lingers,  and  the 

iidial  border  of  the  ring  finger. 

I  Deep  Ramus  of  the  Radial  Nerve.— The  deep  ramus  arises  at  the 
end  of  tlie  elbow  beneath  the  bniehicj-radialis  muscle;  it  i)asses  round  the 
iteral  side  of  the  radius  to  the  back  of  the,  forearm  and  descends  to  the  wrist, 
here  it  ends  in  a  ganglion  or  enlargement  from  which  branches  proceed  to  the 
arpal  joints. 

BuANCllES. — Articular  to  the  carpal  joints, 
Mitscular — Supplying — 

Extensor  carpi  radialis  brevi.s, 
„         digitorum  commuiii.s. 
„         digiti  quinti  proprius. 
„         carpi  ulnaris. 
Abductor  pollicis  longus. 
Extensor  pollicis  longus. 
„  „       brevis. 

indicis  proprius. 
Supinator. 
II 


TO  Anconeus 


Fig.   94.^I)iagi;am.matic   Kki-hk- 

SENT.vnON    OF     THK     BhANCHES 

OF  THK  Radial  (o.t.  MuscuIo- 
spiral)  Nerve. 
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Lateral  cpicond 


Iiiserlion  of  triceps  braclm       ,|^ 
Extensor  muscles  (ori'jiii) 


Supinator  muscle 
Flexor  carpi  ulnaris 


Extensor  carpi  ulnaris 


Extensor  poUicis  1 


Extensor  indicis  prcpmi' — 
Dorsal  branch  of  ulnar  nerve- 


Triceps  brachii  (long  head} 
^Ti  1  c]1'^  brachii  (lateral  head) 
Ino  radialis 


/"          Biceps  brachii 
\  /     Iriccps  brachii  (medial  head) 


^\  \tcns,or  carpi  radialis  longus  (origin) 
I  xtensor  carpi  radialis  brevis  (orgin) 
K  idiil  ncr\e 


/-'  ■;  ~ —    f-  i  >L(.p  1  unub  of  rail 


-^upeificiil  nnuis  of  radial  nerve 
il  nerve 


Extensor  dijjiii  (piinli  proprius  itendon) 
Extensor  di'^torum  communis  (tendon) 


Fig.  'J5.— TiiK  Mu.sci,i:s  of  tiii-:  I'.ack  oi-  tuk  FnnKAnM  ((lie  snpcificial 
jinixlcs  hini;   bcfii  rcllcctctl). 
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TIIOIIACIC  NERVES 

I  There  are  twelve  pairs  of  thoracic  nerves.  Eacli  pair  emerges  on  either  side 
'nm  the  vertebral  canal,  beneath  the  corresponding  vertebra,  and  imniediately 
ivides  into  a  posterior  and  an  anterior  ramus  (intercostal  nerve). 

The  anterior  rami  supply  the  walls  of  the  chest  and  abdomen,  and  are 
iiown  as  the  intercostal  nerves  owing  to  their  position  in  the  intercostal  spaces, 
ich  nerve  lying  under  its  corresponding  rib.  The  vpper  six  thoracic  ncrrrs 
i])])ly  the  intercostal  muscles,  while  the  loirer  six  supply  the  intercostal  and 
bilominal  muscles. 

The  Jirst  thuracie  nerve  enters  into  the  formation  of  the  brachial  plexus.  The 
celj'th  is  called  the  last  thoracic  instead  of  intercostal. 

LUMBO-SACRAL  PLEXUS 

I  The  lumbo-sacral  plexus  is  formed  by  the  anterior  rami  of  the  lumbar,  sacral, 
jid  coccygeal  nerves;  sometimes  a  branch  of  the  twelfth  thoracic  nerve  also 
iters  into  its  formation.  This  plexus  may  be  divided  into  twu  parts — lumbar  and 
icral. 

LUMBAR  PLEXUS 

Tlie  lumbar  plexus  is  formed  by  the  anterior  rami  of  the  four  upper  lumbar 
brves,  and  is  frequently  joined  by  a  branch  from  the  last  thoracic  nerve.  It  is 
Ituated  in  front  of  the  transverse  processes  of  the  lumbar  vertebnu,  in  the 
ibstance  of  the  psoas  muscle. 

Branches  of  the  Lumbar  Plexus — 

1.  Muscular  rami  to  the  psoas  and  quadratus  lumborum. 

n    jr    ]  f  ,■     fSupplying  skin  of  buttock,  lower  part  of  abdomen, 

s'  IlZ' inauinaP'^  \        ^^"'^   "^°*^^^^    ^^''^    °^    ^^"^''''    '^^''^^    muscles    of 
o.  mo-mguinal        ^       abdominal  wall. 

4.  Lateral  cidaneous  nerve  of  think — Supplying  skin  of  lateral  side  and 

front  of  thigh  and  lateral  side  of  buttock  below  great  trochanter. 

5.  Genito-femoral. 

6.  Obturator. 

7.  Femoral. 

The  Obturator,  one  of  the  chief  nerves  of  the  lower  extremity,  arises  in  the 
j^oas  muscle,  passes  downwards  and  forwards  to  the  obturator  foramen,  and 
ivides  into  two  brandies,  anterior  and  posterior,  before  entering  the  thigh. 
!  The  anterior  (o.t.  superficial)  branch  passes  down  the  medial  side  of  the 
;iigh  beneath  the  pectineus  and  adductor  longus  muscles  in  the  proxinuil  part  of 
js  course,  and  then  along  the  medial  border  of  the  latter  muscle,  iiually  ter- 
jinating  in  two  slender  filaments. 

I   Branches  of  Anterior  Portion  of  Xkrve — 

(1)  An  articular  branch  to  hip  joint. 

(2)  Muscular    branches    supplying     adductor    longus,    gracilis,    and 

adductor  brevis. 

(3)  A  terminal  cutaneous  branch  supplying  the  skin  of  the  medial  and 

distal  part  of  the  thigh. 

(4)  A  terminal  branch  to  the  femoral  artery. 

The  posterior  (o.t.  deep)  part  of  the  obturator  nerve  [ta.sses  down  the  medial 
de  of  tlie  thigh,  between  th(^  adductor  l)revis  ami  adductor  magnus  museles,  to  the 
•pliteal  space,  where  it  pierces  the  oblique  ligament  and  supplies  th(!  knee  joint. 

i   Branche.s  of  Postkrior  P(jiaTON  of  Nerve — 

(1)  Muscular — Supplying  obturator  externus,  adductor   magnus,   and 

sometimes  adductor  brevis. 

(2)  Articular  terminal  to  knee  joint. 
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The  Femoral  (o.t.  anterior  crural)  is  the  largest  nerve  of  the  himbaJ 
plexus,  aud  supplies  the  muscles  aud  skin  of  the  front  of  the  thigh.  It  passet 
downwards  between  the  psoas  aud   iliacus  muscles,  to  which  latter  a  branch  il 


Venacaval  opening 


Aortic  openiuiT  ^^         ^ 


hageal  opening  in  diaplMj 


Anterior  ramus 

of  twelfUi 

thoracic  nerxe 

Qiiailratus_ 

lunibornni 

Uio-hypogastric. 

nerve 

Uio-inguinal  _ 

nerve' 

Lateral 

cutaneous  nerxe- 

of  thigh 

Femoral  ner\e- 

Genito-femoral 

nervr ' 

Obturator  npivt- 

Descenfling 

ramus  of  fourth 

lumbar  unrvc 

Anterior  ramus ---   ^ 

of  fifUi  lumbar'  U 

nerve 


Fig.  %.— \  lEw  OF  the  Posterior  Abdominal  Wall,  to  show  the  Muscles  and  thk 
Nekves  of  the  Lumbosacral  Plexus. 

supplied,  and  proceeds  underneath  the  inguinal  ligament  to  the  thigh,  where 
breaks  up  into  muscular,  cutaneous,  and  articular  branches. 
Branches — 

(1)  JI/y<.sc/</ar— Supplying  the  pcctineus,  sartorius,  and  qtiadriceps  extent- 

r  I  liter  mediate. 

(2)  Cutaneous —  Medial. 

ISaphenoue. 

(3)  Articular  to  the  hip  aud  knee  joints. 
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I  The  intermediate  cutaneons  nerve  dividos  into  two  brandies  which  ]>iorce  the 
[  'iscia  lata  at  the  proximal  third  of  the  sartorius  muscle  and  supply  th(^  skin  of  the 
I  irout  of  the  thii^h. 

I  I     The  vicdial  ciifanroiis  nerve    lies   at    first   on    the  lateral  side  of    the  femoral 

I  lessels.     It  crosses  the  latter  at  the  apex  of  the  femoral  trianL:;le  and  passes  either 

'  hrough  or  over  the  sartorius  muscle  to  the  distal  third  of  tlie  this^h.     It  <,Mves  off 

hree  branches — proximal,  middle,  and  distal.     The  ])roxinuil  branch  sujiplics  the 

kin  of   the  proximal  part  of  the  thigh  on  its  medial  aspect.     The  middle  branch 

upplies  the  skin  of  the  distal  half  of  the  medial  side  of  the  thi<;h  and  lielpstoform 

he  patellar  plexus.     The    distal    branch    communicates   with   the  oljturator  and 

aphenous  nerves  to  form  the  obturator  plexus.     On  the  medial  side  of  the  knee 

:  enters  into  the  formation  of  the  patellar  plexus.      It  is  the  terminal  liranch  of 

r  [he  medial  cutaneous  nerve. 

[  I  The  saphenous  is  a  continuation  of  the  femoral  nerve ;  it  descends  beside  the 
'emoral  artery  to  about  the  distal  third  of  the  thigh,  where  it  leaves  the  arL(!rv, 
•asses  along  the  medial  side  of  the  knee  between  the  sartorius  and  gracilis  tendons, 
nd  becomes  cutaneous.  The  nerve  then  accompanies  the  large  saphenous  vein 
lown  the  medial  side  of  tlie  leg,  passes  in  front  of  the  medial  malleolus,  and 
erminates  at  the  medial  side  of  the  foot. 

Bbanches — 

1.  Communicatinq  with  branches  of  the  obturator  nerve  to  form  the 

obturator  plexus. 

2.  Infrapatellar  ramus   entering  into  the  formation  of   the  patellar 

plexus. 

3.  Articular  (occasionally)  to  knee. 

4.  Terminal,  supplying  the  skin  of  the  anterior  and  medial  aspects 

of  the  leg,  the  posterior  part  of  the  dorsum,  and  medial  side 
of  the  foot. 


THE  SACEAL  PLEXUS 

The  sacral  plexus  is  formed  Ity  the  union  of  the  anterior  rami  of  part  of  the 
ourth  lumbar,  the  fifth  lumbar,  the  first  sacral,  and  part  of  the  seconil  and  third 
'lacral  nerves.  The  fourth  and  fifth  lumbar  nerves  are  joined  togetlier  before  they 
imite  with  tlie  other  nerves,  forming  what  is  known  as  the  lumbo-sacral  trunk, 
ifhis  ])lexus  is  situated  in  the  pelvis,  in  front  of  the  piriformis  muscle;  it  is 
;ieparated  from  the  viscera  by  the  peh'ic  fascia. 
I  Branches  of  the  Sacual  Plexus — 
! 

(Pirif()rnii3. 
Obturator  intcrnus. 
QuadratiKS  fcmoris. 
/•(iliileu-s  iiu'ilitis. 

2.  Superior  Gluteal — Supplying;    .     ■{  (Gluteus  niiiiimn.a. 

iTensor  fascias  lataj. 

3.  Inferior  Glutecd — Sn])p]yiiig  <,'luteus  ina.ximus. 

4.  Internal  Pndemhd — Supplying  perineum. 

5.  Artirular — Su]>plying  hip  joint. 

6.  Small  Srlatic — Su])p]ying  inlegument  of  lower  jiart  of  Iml lock,  hark  of  tliigli, 
leg,  and  iienueum. 

'Muscular— Nerves  tolianistringniuscles.anil  adductor  niagnusiuuscle. 

.Articular— To  hij)  and  knee  joints. 

-p.,  •  1    1,    .  .Ill  Medial  olantar. 

1  ilua  ,  I'ostenor  tii»ia      ,    .       ,'  . 
•7    v.-r.  (  Lateral  plantar. 

/,.  ,  Medial  branch. 

Deeppen.neal      .     •  ,  f^ateralhranch. 

'""""""  I'^'''''''^-^^   •     •'  ,,  .  ,  ,    /Mclial  branch. 

Superl.nal  peroneal    j  L;,i..ra|  branch. 

(.Recurrent  tibial. 
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The  Sciatic  Nerve  supplies  the  muscles  of  the  back  of  the  thigh,  and  itt 
tenniual  branches  those  of  tlie  leg  and  foot.  It  passes  out  of  the  pelvis  througl 
the  great  sciatic  foramen,  between  the  piriformis  and  superior  gemellus  muscles' 
In  the  lower  part  of  the  buttock  it  lies  midway  between  tlie  great  trochanter  o 
the  femur  and  the  tuberosity  of  the  iscliium,  and  descends  down  tlie  back  of  tht 
thigli,  where  it  is  at  first  superficially  and  then  more  deeply  placed  undcrneatl 


WVf  Thoracic 


(MEDIAL    CUTANEOUS 


APATtLLAR     BR. 


Lateral  cutantous  n 
of   the  leg 


Superficial  peroneal  n 


Sural  n 


Deep  peroneal  n. 


LJ    .l>7 


Fir., 


97.— DisTinnuTioN  of  Cutaneous  Nerves  on  the  Front 
OF  THE  Lower  Limb. 


(A)  On  Uie  left  side  the  distriljiition  of  the  several  nerves  is  represented  in  colour. 

(li)  On  the  rifc'ht  side  a  schematic  representation  is  jfiven  of  the  areas  supplied  hy  the  ahove 

nerves,  the  fisjiires  indicating  the  spinal  orijrin  of  the  branches  of  distribution  to  each 

area. 


the  hamstring  muscles.     Usually  at  about  the  lower  third  of  the  thigh  the  sciati 
nerve  terminates  by  dividing  into  the  tibial  and   the  common  peroneal  nerve 
During  its  course  in  the  thigh  it  gives  off  muscular  branches  to  the  hamstriii.. 
and  adductor  magnus  muscles  and  an  articular  branch  to  the  hip  joint.  i 

Tibial  Nerve. — The  tibial  nerve  descends  through  the  middle  of  the  popliteff' 
fossa  to  tlie  distal  border  of  the  popliteus  muscle,  where  it  enters  the  posteri" 
tibio-fibular  compartment.  It  is  covered  in  the  upper  part  of  the  popliteal  spar 
by  the  hamstring  muscles.     It  crosses  to  the  medial  side  of  the  popliteal  vessel^^ 
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Scnii 
nicmliranosih 


nd  below  this  it  rests  upon  the  popliteus  umscio  umler  cover  of  the  giistroc- 

.eniius  and  plantaris  muscles. 

In  the  buck  of  the  leg  the  tibial 

o.T.  posterior  tibial)  nerve  deseends, 

Mtwcen    the    superficial   and    deep 

iiiiscles,  from  the  distal  border  of 

he  p()[)litcus  muscle   to  the  space 

)etween  the  medial  malleolus  and 
I  ,he  heel,  where  it  terminates  by 
i  llividing  into  the  lateral  and  medial 

Dlautar  nerves. 

BkANCIIKS  of  TlIK  TlIUAL  Xf.KVE 
IX    THE    TOI'LITEAL   Si'ACE — 

Muscular — Supplying    pop- 
liteus,  gastrocnemius  (two 
beads),  plantaris,  soleus. 
Articular  —  To    the    knee 

joint. 
Cutaneous — Medial  cutane- 
ous nerve  of  the  calf. 
The  medial  cutaneous  nerve  of  the 
'mI/  passes  out  of  tlie  popliteal  space 
between  the  two  heads  of  the  gas- 
trocnemius muscle.  It  pierces  the 
deep  fascia  jn  tlie  middle  of  the 
back  of  the  leg  and  joins  tlie  peroneal 
kuastomotic  ramus  from  the  common 
Iperoneal  nerve  to  form  the  nervus 
[Huralis  (nerve  of  the  calf).  The 
ilatter  winds  round  the  back  of  the 
[lateral  malleolus  and  supplies  the 
'skin  of  the  distal  part  of  tlie  lateral 
Iside  and  Itack  of  the  leg,  the  ankle, 
llieel,  and  lateral  side  of  the  foot  and 
[little  toe.  It  also  sends  articular 
branches  to  the  ankle  and  tarsal 
joints. 

Branches  of  the  Tirial  Nerve 
IN  THE  Back  of  the  Leg — 
Muscular  —  Supplying 
soleus,  tibialis   posterior, 
Hexor   digitorum   longus, 
and  Hexor  ballucis  longus. 
Cutaneous — jMedial    calcan- 
ean  nerve  supplying  the 
skin  of  the  heel  and  the 
pusterior  part  of  the  sole 
of  the  foot. 
Tc  r  7n  i  n  a  I —  Medial    and 
lateral  jilantar. 
The  plantar  iicrvrs  su))ply    the 
muscles  and  skin  of  the  sole  of  the 
foot  and  the  toes,  aiul  also  the  tarsal 
and  tarso-metatarsal  articulations. 

Common  Peroneal  Nerve. — The  common  peroneal  nerve  descends  in  an 
oblique  line  down  the  lateral  side  of  the  popliteal  surface,  on  the  medial  side  of 
the  tendon  of  the  biceps  muscle,  to  behind  the  head  of  the  fibula,  just  below 
wjiicli  it  divides  into  the  deep  peroneal,  superficial  peroneal,  and  recurrent  tibial 
nerves. 


Gastrocnemius 


OS.— Till 


Mrsci.iN  A\i>  Nkrvks  of  the 
oi-  Till-:  Kkmit  TiiKiii. 
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BllANCITES   OF   THE   COM^fON   PERONEAL   NeRVE — 
p   .  f  Lateral  sural. 

^ '"*^'^^''^~  [I'eroneal  anastomotic  nerve. 

The  lateral  sural  branch  supplies  the  lateral  side  and  back  of  the  leg  in  its  proximal 
two-thirds. 

The  peroneal  anafitomotic  nerve  arises  in  the  popliteal  space  and  passes  to  tlu 
middle  third  of  the  leg,  where  it  joins  with  the  medial  cutaneous  nerve  of  the  call 
from  the  til)ial  nerve  to  form  the  nervus  suralis. 

Deep  Peroneal  Nerve, — The  deep  peroneal  nerve  passes  down  the  fronl 
of  the  leg,  deeply  ]ilaced  upon  the  interosseous  membrane.  It  crosses  the  anklfl 
joint  l)eneath  the  transverse  and  cruciate  ligaments,  and  divides  on  the  dorsum 
of  the  foot  into  a  medial  and  lateral  branch. 

Branch KS  ok  the  Deep  Peroneal  Nerve^ 

Muscular — Supplying  the  tibialis  anterior,  extensor  hallucis  longus 

extensor  digitorum  longus,  peroneus  tertius. 
Articular — To  the  ankle  joint. 
Terminal — Medial  and  lateral. 

The  medial  branch  passes  to  the  first  interosseous  space  on  the  lateral  side  o\ 
the  dorsalis  pedis  artery.  It  then  divides  into  two  branches,  which  supply  tin 
adjacent  sides  of  the  first  and  second  toes  and  communicate  with  tlie  superlicial 
peroneal  nerve.  Branches  are  also  sent  to  supply  the  medial  tarso-metatarsal  and 
metatarso-phalangeal  joints. 

The  lateral  branch  passes  outwards,  beneatli  the  extensor  digitorum  brevis,  and 
ends  in  a  ganglion  from  which  branches  arise  to  supply  the  extensor  digitorum 
brevis  and  the  tarsal,  tarso-metatarsal,  and  metatarso-phalangeal  articulations. 

Superficial  Peroneal  Nerve. — Tiie  superficial"  peroneal  nerve  passe 
down  the  leg  in  front  of  the  li))ula,  l)otween  the  peronei  and  extensor  digitorui: 
longus  muscles.  At  about  the  distal  third  of  the  leg  it  becomes  cutaneous  ain. 
terminates  in  a  medial  and  lateral  branch. 

Branches  of  the  Superficial  Peroneal  Nerve — 

Muscular — Supplying  peroneus  longus  and  brevis. 
Terminal  cutaneous — Medial  and  lateral. 

The  medial  branch  passes  distally  over  the  ankle,  sends  offshoots  to  the  disl.r 
part  of  the  leg  and  the  dorsum  of  the  foot,  and  divides  into  branches  which  suppl\ 
the  medial  side  of  the  great  toe  and  the  adjacent  sides  of  the  second  and  thiiv 
toes.  It  communicates  with  the  saphenous  nerve  and  with  the  medial  branch  ul 
the  deep  peroneal  nerve. 

The  lateral  branch  supplies  tlie  distal  part  of  the  leg,  the  dorsum  of  the  foot 
and  the  adjacent  sides  of  the  third,  fourth,  and  iifth  toes.  It  communicates  with 
the  sural  nerve. 

Recurrent  Tibial  Nerve.— The  recurrent  tibial  nerve  divides  below  thf 
lateral  condyle  of  tlie  tibia  into  branches  which  supply  the  superior  tibio-libulai 
articulation,  tiie  knee  joint,  and  the  proximal  part  of  the  tibialis  anterior  muscle. 


THE  SYMPATHETIC  NERVOUS  SYSTE:\r 

The  sympathetic  system  consists  of  two  gangliated  trunks  which  extend  on 
either  side  of  the  vertebral  column  from  the  base  of  tlie  skull  to  tlie  coccyx,  li 
also  includes  those  ganglia  which  are  more  internally  placed  in  the  thorax 
abdomen,  a!id  pelvis. 

The  s])ecial  functions  of  the  sympathetic  syst(>m  are  to  distribute  nerve  fibres 
motor,  sensory,  secretory,  and  inhibitory,  to  the  viscera,  vessels,  and  glands,  and  I' 
be  the  medium  by  which  certain  brandies  of  the  spinal  nerves  are  directed  to  tin 
same  purpose,  i.e.  the  control  of  the  involuntary  movements  of  respiration 
digestion,  secretion,  and  the  circulation  of  the  blood.  That  part  of  tlie  trulll^ 
between  the  ganglia  is  called  the  commissure,  and  is  composed  of  grey  and  whib 
nerve  fibres.  The  ganglia  or  enlargements  of  the  trunk  are  of  varying  sizes,  arc 
composed   of    nerve   cells    traversed    by    nerve     fibres,   and    are   enclosed    in   a 
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membranous  capsule.     From  each  of  the  ganglia  nerve  fibres  (for  the  most  part 
non-medullated)  are  distributed  in  various  directions  as  follows: — 

(a)  Some  tihres  to  lielp  to  form  the  commissural  trunk  between  the  ganglia. 

(b)  Fibres  to  tiie  spinal  nerves,  called  grey  rami  communicantes,  which  may 
also  arise  from  the  conunissm-al  trunk.  Tliey  accompany  the  spinal  nerves,  and 
are  distributed  to  the  involuntary  muscles,  vessels,  and  glands. 

(c)  Fibres  proceeding  directly  tu  the  arteries,  viscera,  and  to  other  ganglia  more 
internally  placed. 

Besides  the  nerve  fdn-es  which  pass  from  the  gangliated  cord  to  the  sjjinal 
nerves,  the  two  nervous  systems,  as  mentioned  before,  are  linked  together  by 
medullated  nerve  fibres,  called  white  rami  communicantes,  which  proceed  fi<»m 
the  anterior  rami  of  the  spinal  nerves  to  the  sympathetic  trunk.  These  fibres  are 
motor  and  secretory :  some  of  them  terminate  in  the  sympathetic  ganglia  with 
which  they  arc  directly  connected,  while  others  proceed  up  or  down  the  trunk, 
and  end  in  more  distantly  situated  ganglia. 

The  nerves  which  control  the  blood  vess(ds  are  called  vaso-motor.  They  are 
of  two  kinds — vaso-dilators,  which  cause  the  arteries  to  dilate  so  that  an  increase 
in  the  supjily  of  blood  to  the  part  takes  place;  and  vaso-constrictors,  which  cause 
the  arteries  to  contract  so  that  a  contrary  result  is  ellected. 


DIVISIONS  OF  THE  SY^MPATHETIC  TRUNK  AND 
DISTIUBUTION  OF  NERVES 

The  Cervical  part  of  the  sympathetic  trunk  extends  from  the  base  of  the 
sTcull  to  the  root  of  the  neck,  and  lies  upon  the  longus  cai)itis  muscle.  It  supplies 
nerve  fibres  to  the  glands  and  the  vessels  of  the  head,  neck  and  thorax,  the 
pharynx,  and  the  heart,  helping  with  the  vagus  nerve  to  form  the  cardiac  plexus. 
From  the  upper  extremity  of  this  part  a  branch  is  continued  upwards  which  allies 
itself  to  the  internal  carotid  artery,  with  which  it  enters  the  cranial  cavity. 

The  Thoracic  part  of  the  sympathetic  trunk  lies  in  front  of  the  heads  of 
the  ribs,  and  sujiplics  the  viscera  and  vessels  of  the  thorax  and  abdomen. 

Its  Chief  Branches  are — 

1.  Pulmonary — Helping  to  form  the  pulmonary  plexus. 

2.  Aortic — To  the  upper  part  of  the  thoracic  aorta. 

3.  Splanchnic  nerves — 

(a)  Great   splanchnic,  supplying   the  oesophagus  and   de- 

scending  thoracic   aorta   and    ending   in    the   solar 
plexus. 

(b)  Small  splanchnic,  ending  in  the  solar  plexus. 

(c)  Least  splanchnic,  ending  in  the  renal  plexus.     These 

nerves   are   so   called   from    the  "splanchnic"  area 
which     they    supply,    i.e.    the    region    where    the 
digestive  and  urinary  organs  are  situated. 
The  Lumbar  part  of  the  sympathetic  trunk  lies  in  front  of  the  bodies  of 
the  Inniliai-  vci  tf'bifi\      It  sup])lies  branches  to  the  abdominal  aorta. 

The  Sacral  part  of  the  sympathetic  trunk  lies  in  front  of  the  sacrum,  and 
supplies  the  pelvic  viscera,  uniting  with  the  cord  of  the  opposite  side  in  a  single 
ganglion  situated  on  the  front  of  tlie  coccyx. 


SYMPATHETIC  PLEXUSES 

Numerous  nerve  plexuses  are  formed  around  the  chief  vessels  and  organs  of 
the  body,  cither  wholly  or  in  part  l)y  the  nerves  of  the  sympathetic  system. 
The  chief  of  these  are — 

The  cardiac  plexuses. 

The  solar  })lexus. 

The  hypogastric  ]tlexus. 
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The  Cardiac  Plexuses  are  two  in  number,  superficial  and  deep. 

The  superficial  cardiac  plexus  lies  underneath  the  arch  of  the  aorta,  and  is 
composed  of  nerves  fiom  tiie  cer\ieal  part  of  the  sympathetic  system,  a  cardiac 
branch  of  the  pneumoirastric,  and  a  small  ganglion.  It  sends  branches  to  the  deep 
cardiac,  the  left  anterior  pulmonary,  and  the  right  coronary  plexuses.  The  deep  j 
cardiac  plexus  lies  behind  tiie  arcii  of  the  aorta,  and  on  the  liifurcation  of  the  i 
trachea.  It  is  composed  of  nerves  from  the  cervical  ganglia  of  the  sympathetic 
system,  and  from  the  vagus  and  laryngeal  nerves.  It  is  distributed  to  the  heart 
and  lungs. 

The  Solar  Plexus  lies  behind  the  stomach  and  in  front  of  the  aorta,  and  ' 
consists  of  the  cadiac  2>l<^xus  and  two  ganglia,  called  the  semilunar  ganglia.     It  is 
joined  by  the  splanchnic  and  vagus  nerves,  and   gives  rise  to  numerous   minor 
plexuses,  namely — 

(1)  The  diaphragmatic,  supplying  the  diaphragm,  the  inferior  vena  I 

cava,  and  the  oesophagus.  • 

(2)  The  suprarenal,  supplying  the  suprarenal  gland. 

(3)  27ie  renal,  supplying  the  kidney. 

(4)  7'he  siqwrior  mesenteric,  supplying  the  intestines. 

(5)  2%e  aortic,  supplying  the  aorta. 

(6)  The  hepatic,  supplying  the  liver,  gall  bladder,  stomach,  pancreas, 

and  duodenum. 

(7)  The  coronary,  supplying  the  oesophagus  and  stomach. 

(8)  The  s2Jlenic,  supplying  the  spleen,  pancreas,  and  stomach. 
All  these  plexuses  are  more  or  less  continuous  with  one  another. 

The  Hypogastric  Plexus  lies  in  front  of  the  sacrum  on  either  side  of  the 
rectum.  It  is  formed  by  the  hypogastric  nerves  which  connect  it  with  the  aortic 
plexus,  and  it  gives  rise  to  the  pelvic  plexuses  which  supply  the  viscera  of  the 
pelvis. 


CHAPTER   VII 
THE   VASCULAR   SYSTEM 

TliEnEaro  two  divisions  of  tlie  vascular  system,  namely,  the  blood  vascular  and 
[the  lymph  vascular  system. 

THE  BLOOD  VASCULAR  SYSTEM 

I  Blood  consists  of  plasma  or  liquor  sanguinis,  containing  fibrinogen,  a  precursor 
jof  fibrin,  and  blood  cells  or  corpuscles.  Blood  corpuscles  are  of  two  kinds,  white 
I  and  red.  The  latter  are  far  more  numerous  than  the  former,  and  are  coloured  by 
a  substance  called  luemoglobin.  When  drawn  from  the  body  l)lood  separates  into 
two  parts — a  tluid  called  serum  and  a  clot  consisting  of  the  blood  corpuscles,  and 
of  fibrin  which  has  been  held  in  solution  in  the  circulating  blood  in  the  form  of 
fibrinogen.  Venous  blood  is  of  a  dark  red  or  purple  colour;  arterial  blood  is 
brigiit  red. 

The  cliief  uses  of  blood  are  as  follows — 

(a)  It  conveys  nourishment  which  has  been  absorbed  from  the  food 

to  the  diflerent  parts  of  the  body. 

(b)  It  conveys  oxygen  to  the  tissues. 

(c)  It  distrilnites  the  heat  formed  in  the  deeper  parts  of  the  body, 

and  thus  maintains  the  constancy  of  the  body  temperature. 

(d)  It  carries  away  waste  material. 

The  heart  is  the  central  organ  of  the  circulation.  By  its  contraction  the  blood 
is  propelled  through  the  vessels  of  the  system,  namely,  the  arteries,  capillaries,  and 
veins. 

Arteries  convey  the  blood  from  the  heart.  They  are  tubes  of  varying  size, 
which  ramify  all  through  the  body,  with  the  exception  of  the  epithelium  and  its 
appendages,  the  cartilages  and  cornea. 

Arteries  unite  together  freely  during  their  course, — this  union  is  called  an 
anastomosis. 

They  have  three  coats — 

(1)  An  inner  coat,  consisting  of  endothelial  cells,  connective  tissue, 

and  yellow  elastic  tissue. 

(2)  A  middle  coat,  consisting  of  unstriped  muscle  fi])res  and  elastic 

tissue  in  varying  proportions. 

(3)  An  external   coat,  consisting  of   connective  tissue  and  elastic 

fibres. 

In  addition  they  are,  with  few  exceptions,  enclosed  in  a  -sheath  of  connective 
tissue,  formed  by  a  prolongation  of  the  deep  fascia  of  tiic  neighbouring  parts. 

Arteries  are  supplied  with  snuxU  blood  vessels  called  vasa  vasorum.  They  are 
also  supplied  with  lymph  vessels  and  nerves  from  both  the  sympathetic  and 
cerebro-spinal  systems. 

Capillaries  are  microscopical  vessels,  which  form  a  network  all  over  the  l)otly 
and  connect  arteries  and  veins  together.  The  small  arteries  which  terminate  in 
them  are  called  capillary  arterioles,  and  the  veins  which  arise  from  them  are  called 
capillary  reins.  Tl)e  walls  of  capillaries  are  composed  of  endothelial  cells,  joined 
edge  to  edge.     The  larger  ones  have  a  sheath  of  connective  tissue  also  surrounding 
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he  \ 


them.  The  chief  work  of  tlie  blood  is  accomplislied  in  the  capillaries,  owing  to  the 
thinness  of  their  walls,  which  enables  liquid  matter  to  pass  tlirough  them.  In  this 
way  the  l)lood  gives  to  the  tissues  the  nutriment  it  has  absorbed  from  the  food, 
and  receives  in  return  some  of  the  waste  matter  of  the  system,  which  it  carries 
away  to  the  organs  of  excretion,  namely,  the  skin,  kidneys,_and  lungs. 

Veins  are  more  numerous  than  arteries,  and  are  found  in  almost  every  tissue 
of  tlic  body.  They  arise  from  capillaries  and  unite  together,  growing  in  size  until 
they  finally  form  the  large  vessels  which  convey  the  blood  from  all  parts  of  the 
body  to  the  heart.  They  are  tubular  vessels,  having  thinner  walls  than  arteries,  < 
but  having  like  them  three  coats.  The  middle  coat  has,  however,  fewer  muscular 
and  elastic  fibres,  while  the  inner  coat  of  most  veins  is  arranged,  at  intervals,  in 
folds  to  form  valves.     These  folds  are  usually  found  in  pairs.     Their  free  ends  are 


Superior 


I'lilmotiary  artery 


Transverse  brancli  of  left 
coronary  artery 


Interventricular  brancli  of  left 
coronary  artery 


Left  ventricle 


Left  niar;;inal 


Fio.  99.— The  ANTERO-SuPEniOK  Suufac 


l-    llli;    llEAKT. 


directed  towards  tiie  heart.  They  serve  to  prevent  the  backward  flow  of  blood, 
and  are  most  frequent  in  the  veins  of  the  lower  extremity.  They  do  not  occur  in 
the  smallest  veins,  nor  in  the  ven?e  cavie,  the  hepatic  or  portal  veins.  "\''eins  are 
Kup])lic(l  willi  l)lood  and  lymph  vessels  and  with  nerves. 

The  Heart  is  a  hollow  muscular  organ,  enclosed  in  a  membranous  sac  called 
the  pericardium. 

It  is  placed  ol)li(iuoly,  almost  in  the  middle  of  the  chest,  between  the  lungs,  and 
rests  below  upon  the  diajjliragm.  Its  In-oad  end  or  l)ase  lies  uppermost  and  to  tiie 
right,  its  a])e.x  is  directed  downwards,  forwards,  and  to  the  left,  and  is  situated 
beliind  the  lifth  intercostal  space,  2  inches  below  and  1  inch  to  the  sternal  side  of 
the  left  nipple. 

The  heart  is  longitudinally  divided  into  ligiit  and  left  halves.  Each  of  these 
halves  is  divided  into  an  upper  chamber  called  an  atrium  and  a  lower  chamber 
called  a  ventricle.  The  atria  and  ventricles  communicate  with  each  other  by 
means    of    the    avriniJo-rcntricular   ai)eiturcs,   which    are    guarded    by    valves   to 


THE   VASCULAR  SYSTEM 


173 


prevent  the  return  of  the  blood  which  is  passed  from  the  .atria  to  the  ventricles.  That 
on  the  ri<^ht  side  is  called  the  tricus^nd  valve,  because  it  consists  of  tliree  cusps  or 
folds.  That  on  the  left  is  called  the  bicuspid  or  mitral  valve,  and  consists  of  two 
lai'ge  cusps. 

The  right  atrium  receives  the  impure  or  venous  blood  by  means  of  the  superior 
and  inferior  vena-  cava:.  These  veins  open  into  it  above  and  below  on  its  jjosterior 
aspect.  Tlie  superior  vena  cava  conveys  the  blood  from  the  upper,  while  the 
inferior  vena  cava  conveys  it  from  the  lower  parts  of  tlie  body.  Other  openings 
into  the  right  atrium  are — the  coronanj  sinus,  which  returns  the  blood  fntiu  the 
walls  of  the  heart  itself  and  is  guarded  by  the  valve  of  tlie  coronary  sinus,  and  the 
foramina  of  the  smallest  veins  of  the  heart.  These  veins  also  return  the  blood 
from  the  walls  of  the  heart.  The  right  ventricle  has  two  openings — tlie  auriculo- 
ventricular,  mentioned  above,  and  the  opening  of  the  pulmonary  artery,  which  is 
guarded  by  the  semilunar  valve,  in  which  there  are  three  segments. 


Vena  cava  superior 
UpiKT  riijlil  iHiluiotiary 


Lower  riu'lit I 

pulmonary  vein 

Musculi  pcctinati 

Limbus  of  llie  fossa 
ovalis 


Valve  of  the  vena 
cava 


ulmonary  artery 


Ki^'lit  auricle 
Conus  arteriosus 


Anterior  cusp  of  tricuspid 
valve 


Chorda;  tendinea 


Moilerator  Kind 


Vena  cava  inferior 

Coronary  (Thebesian)  valve 

Musculi  paptllarcs 

Fig.  100.— Thk  Cavitiks  of  thk  Right  Atriu.m  and  Kigut  Vkntkici.k 
OF  the  Heart. 

The  walls  of  the  right  atrium  and  ventricle  are  thinner  than  those  of  the  left. 
The  left  atrium  receives  the  purified  blood  from  the  lungs  by  means  of  the 
pulmonary  veins.  These  veins  are  four  in  number,  and  enter  the  atrium  on  the 
,  uj)per  part  of  its  posterior  surface — two  on  the  right  and  two  on  the  left  side- 
•  Tliey  have  no  valves.  The  left  ventricle  is  longer  than  the  right,  and  very  much 
j  thicker.  The  opening  of  the  aorta  lies  on  its  upper  surface  ami  is  guarded  by  the 
I  semilunar  valve.  All  the  chambers  of  the  heart  are  lined  by  a  membrane  called 
i  endoeardium,  consisting  of  a  layet  of  endothelial  cells,  connective  tii-sue,  and 
i    elastic  fibres. 

Size  of  the  Heart. — In  the  adult  it  is  about  5  inches  long,  oh  inches  broad  at  its 
widest    part,   and   measures  about   '2[    inches   through   from    the  anterior   to    the 
i    posterior  surface. 

Capacity. — Each  ventricle  can  contain  about  4  ounces  of  blood ;  each  auricle  a 
little  less. 
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Arterial  Supply. — The  coronary  aiteiies,  whicli  arise  from  the  commeucement 
of  the  aorta. 

Nerve  Supply.— The  cardiac  plexuses,  which  are  derived  partly  from  the 
cerebral  ami  ]iartly  from  the  sympathetic  nerve  system. 

Tlie  heart  is  also  supi)lied  with  numerous  lymph  vessels. 

The  Pulse  is  caused  l)y  the  distension  of  the  arterial  walls  after  the  contrac- 
tion of  the  ventricles,  lioth  auricles  contract  simultaneously,  and  both  ventricles 
do  likewise.  Their  contraction  is  called  the  heart's  "systole,"  and  their  dilatation 
its  "  diastole." 

The  normal  pulse  in  the  adult  is  from  Go  to  80  per  minute. 


THE  GENEEAL  CIRCULATION  OF  THE  BLOOD 

The  blood  which  has  circulated  through  all  parts  of  the  body  is  poured  into  the 
right  atrium  by  means  of  the  superior  and  inferior  venw  cava?.  It  is  dark  in 
colour  owing  to  the  carbonic  acid  gas  which  it  contains.  The  right  atrium  con- 
tracts and  the  blood  passes  into  the  right  ventricle,  which  in  its  turn  contracts  and 
the  blood  is  forced  into  the  pulmonary  artery.  Just  outside  the  heart  this  artery 
divides  into  two  branches,  one  conveying  the  blood  to  the  right,  the  other  to  the 
left  lung.  In  the  lungs  these  arteries  divide  into  numerous  capillaries,  which 
surround  the  air  cells,  and  it  is  here  that  the  blood  gives  up  the  carbonic  acid  gas 
which  it  contains  and  receives  in  return  a  supply  of  oxygen.  It  is  now  bright  red 
in  colour  owing  to  its  oxygenated  condition,  and  is  returned  to  the  left  atrium  by 
the  four  pulmonary  veins — two  from  each  lung.  It  is  then  passed  into  the  left 
ventricle,  and  on  its  contraction  is  forced  into  the  aorta — the  main  truidc  of  the 
arterial  system,  and  so  distributed  through  the  body. 

It  may  here  be  noticed  that  the  ])ulmouary  artery  is  the  only  one  in  the 
system  which  contains  impure  blood,  while  the  pulmonary  veins  are  the  only  ones 
which  contain  pure  blood. 

The  course  which  the  blood  takes  through  the  body  from  the  left  ventricle  to 
the  right  atrium  is  called  the  greater  or  systemic  circidation.  The  course  which 
the  blood  takes  through  the  lungs  from  the  right  ventricle  to  the  left  atrium  is 
called  the  lesser  or  2^ulmonary  circulation.  The  course  which  the  blood  takes 
through  the  substance  of  the  heart  itself  is  called  the  coronary  circulation.  In  this 
system  it  enters  by  the  coronary  arteries — two  in  number,  which  arise  from  the 
aorta  close  to  its  origin.  It  then  passes  through  the  capillaries,  is  collected  by  the 
cardiac  veins,  and  poured  into  the  right  atrium. 

Tlie  jiortal  circulation  is  the  circulation  of  the  blood  through  the  liver.  The 
liepatic  artery  supplies  this  organ  with  pure  arterial  blood  for  the  nourishment  of 
its  own  substance.  It  springs  from  the  cooliac  artery,  a  branch  of  the  abdominal 
aorta.  The  liver  also  receives  a  supply  of  blood  from  the  portal  vein,  which  is 
derived  from  the  gastric,  mesenteric,  and  splenic  veins.  This  blood,  laden  with  the 
products  of  digestion,  aCibrds  the  material  from  which  bile  and  glycogen  are 
elaborated,  the  process  taking  place  in  the  liver  cells. 

"Within  the  liver  the  hepatic  artery  and  the  portal  vein  divide  and  subdivide, 
finally  breaking  up  into  interlobular  branches,  which  surround  the  lobules  and 
enter  their  substance  as  capillaries.  The  portal  vein  is  ])eculiar,  in  that  it 
thus  breaks  up  like  an  artery  into  capillaries.  The  blood  which  has  circulated 
Ihrougli  the  liver  is  collected  and  returned  to  the  general  circulation  by  the 
following  veins : — 

1.  Intraloltular,  which  lie  in  the  centre  of  each  lobule  and  are  formed 

l)y  capillary  branches  from  the  interlobular  veins. 

2.  Sublobular,  which  lie  outside  the  lobules  and  are  joined  by  the 

intral(d)ular  veins. 

3.  Ilei)atic    veins,    which    are    formed    by    the    union    of   numerous 

sublobular  veins.  These  hepatic  veins  unite  to  form  two 
large  veins,  which  empty  the  blood  into  the  inferior  vena 
cava. 
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CHIEF    ARTERIES 
THE   AOllTA 

The  aorta  arises  from  the  \ipper  part  of  the  left  ventricle.  It  i>asses  upwards 
to  the  level  of  the  second  costal  cartilage  on  the  right  side,  then  arches  backwards 
and  to  the  left,  passes  over  the  root  of  the  left  lung  and  descends  through  the 
Ithorax  on  the  left  side  of  the  vertebral  cohnnn,  it  finally  passes  into  the  abdomen, 
through  the  aortic  opening  in  the  diaphragm,  and  terminates,  at  the  level  <»f  the 
fourth  lumbar  vertebra,  in  the  two  common  iliac  arteries. 

That  ])art  of  the  aorta  which  is  situated  above  the  diaphragm  is  called  the 
thoracic  aorta,  the  part  which  lies  below  it  the  abdominal  aorta. 

The  thoracic  aorta  has  three  divisions,  namely,  the  ascending  portion,  tiie 
arch,  and  the  descending  portion. 

SYSTEMIC  ARTERIES 

Tablk  showing  the  Divisions  and  Subdivisions  of  the  Aorta 
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r.T^AXCHES   OF  TIIE   ASCENDING   AORTA 

Coronary  Arteries. — These  are  two  in  nund)er,  a  rigiit  and  left  coronary 
artery.  Tliey  si)ring  from  the  aorta,  just  above  the  semilunar  valve;  they  are 
distributed  to  the  heart  principally,  but  small  branches  supply  tlie  pericardium  and 
the  commencement  of  some  of  the  lar<'e  vessels. 
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BKANCHES    OF   THE   ARCH   OF   THE   AOETA 


Innominate. 

Left  Common  Carotid. 

Left  Subclavian. 

Tliese  arteries  and  their  subdivisions  supply  the  head,  neck,  arms,  and  part  of 
the  wall  of  the  thorax. 


rransvcrse  facial  artery 


Posterior  siiperflcial 
Ifniporal  artery 


Superficial  temporal 
artery- 


Internal  niaxillar.v 
arltr.v 


Posterior  auricular 
artery 


Posterior  belly  of 
(lij-'astric  muscle 


Fio.  101.— The  Carotid  and  Subclavian  Ai;ti  kii 


IlKIR   1?RANCHES. 


The  Innominate  Artery  si)rin<^s  from  tlie  arch  of  the  aorta  near  its  right  , 
extremity.     Jt  ascends  to  opposite  the  right  sterno-clavicular  articulation,  wiiere  it 
terminates  in  the  right  subclavian  and  right  connnon  carotid  arteries.     It  varies  in 
length  from  1-^  to  2  iiuhcs. 

AKTKinES   OF   THE   HEAD   AND   NECK 

The  Right  Common  Carotid  Artery  ari.ses  from  the  innominate  artery 
and  ])asses  obli([uely  upwards  in  the  neck  on  the  right  side,  to  the  level  of  the 
thyroid  cartihige,  where  it  divides  into  the  external  and  internal  carotid  arteries. 

The  Left  Common  Carotid  Artery  arises  from  the  liighest  part  of  the 
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rch  of  the  aorta;  it  passes  upwards  in  the  neck  on   the  left  side  as  far  as  tlie 
hyroid  cartilage,  where  it  also  divides  into  external  and  internal  carotid  arteries. 

The  common  carotid  arteries  and  their  branches  constitute  the  main  blood 
apply  of  the  head  and  neck,  the  contents  of  the  cranium  receiving  their  supply 


3      Axillary  vein 


Lateral  thoracic 
artery 


Dorsal  thoracic 
nerve 


Circumflex  scapu- 
lar artery 


Teres  major 


Latissiuius  dorsi 


Fio.  102.— Thk  Axillary  Artery  and  its  Branches  and  Relations. 

rom  the  internal  carotid  arteries  while  the  structures  more  externally  placed,  such 
Is  tlie  muscles  of  the  face  and  neck,  the  tongue,  ear,  etc.,  are  supplied  by  the 
L\ternal  branches. 

The  brain  also  receives  a  supply  of  blood  from  the  vertebral  arteries. 


artekip:8  of  the  upper  extremity 

The  Subclavian  Autkkiks 

The  Right  Subclavian  Artery  arises  from  the  innominate  artery,  at  a 
>oint  behind  llie  right  slcrno-clavicular  articulation,  and  arches  laterally  across 
he  base  of  the  neck  behind  the  scalenus  anterior  muscle  to  the  lateral  border  of 
he  first  rib,  where  it  enters  the  axillary  s])ace  and  l)ecomes  tiie  axillary  artery. 

The  Left  Subclavian  Artery  arises  from  the  arch  of  the  aorta,  and  is  thus 
a  little  longer  than  its  fellow  of  the  opposite  side.  It  passes  upwards  to  the  root 
;»f  the  neck,  and  fn.m  this  jjoint  the  courses  of  tlie  two  arteries  are  identical. 
i  The  Axillary  Artery,  the  direct  continuation  of  the  subclavian,  extends 
rom  the  outer  border  of  the  tirst  rib  to  the  lower  border  of  the  teres  major  muscle, 
vhere  it  becomes  the  brachial  artery. 

12 


"1 
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The  Brachial  Artery  is  the  continuatiuu  of  the  axillary.  It  passes  down 
the  medial  side  uf  the  arm,  extending  from  the  lower  border  of  [the  teres  major  t( 

about  half  au  inch  below  the  bend  oi 
the  elbow,  where  it  terminates  in  tht 
rudifil  and  ulnar  arteries. 

The  Radial  Artery  passes  down 
the  front  of  the  forearm  on  the  radial 
side  to  tlie  styloid  process  of  the  radius ; 
it  then  winds  round  the  radial  side  ot 
the  wrist  and  passes  l)etween  the  firsi 
and  second  metacarpal  bones  to  tiiu 
palm  of  the  hand,  where  it  joins  tln' 
deep  volar  ramus  of  the  ulnar  artery 
forming  what  is  known  as  the  det'i 
volar  arch. 

The  Ulnar  Artery  is  larger 
than  the  radial.  It  begins  just  distal 
to  tlio  elbow,  passes  along  the  ulnar 
border  of  the  forearm  to  the  wrist, 
then  enters  the  jialm  of  the  hand  and 
terminates  in  the  superlicial  volar 
arch,  which  is  comjdeted  by  the  super- 
ficial volar  ramus  of  the  radial  artery. 


BRANCHES    OF   THE   DESCEND- 
ING THORACIC  AORTA 

The  branches  of  the  descending: 
thoracic  aorta  may  be  divided  into  twd 
groups — those  supplying  the  organs 
contained  in  the  thorax,  called  visceral 
branches,  and  those  supplying  its  walls, 
called  parietal  (Liit'm,  paries  =  a,  walli 
branches.  They  also  help  to  supply 
the  vertebral  column,  the  spinal  conl, 
and  the  upper  part  of  the  walls  of  tlu 
abdomen. 
Vuccral  Ihanchcs.  Parietal  Branches. 
lironchial.  Intercostal. 

Qilsophageal.  Subcostal. 

Pericardial.  Diaphragmatic. 

Mediastinal. 

The  Bronchial  Arteries  supply 
the   walls  of   the  bronchial  tubes,  tlir 
lungs,   the   bronchial  glands,  the  pul- 
monary  vessels,   the    oesophagus,  and 
the  pericardium. 
The  (Esophageal  Arteries  sujtply  the  oesophagus. 
The  Pericardial  Arteries  supply  the  pericardium. 
The  Mediastinal  Arteries  sui)ply  the  posterior  portion  of  the  diaphragm 
and  the  gluiids  and  areolar  tissue  in  the  posterior  mediastinal  space. 

The  Intercostal  Arteries  arise  from  the  back  of  the  aorta.  They  are  inj 
niiu3  pairs,  and  they  supply  tiie  hjwor  nine  intercostal  spaces.  The  right  intercostal 
arteries  pass  across  the  bodies  of  the  vertebra'  and  are  longer  than  the  left,  owiuL' 
to  the  position  of  the  aorta  on  the  left  side  of  the  vertel)ral  column.  In  other, 
respects  tlie  arteries  of  both  sides  correspond  closely.  They  pass  laterally  audi 
run  along  the  upper  border  of  the  intercostal  spaces,  terminating  in  front  byj 
auastomosing  with  other  arteries.     Dorsal,  muscular,  and  cutaneous  branches  are 


Laccrlus  lll)roKus 
Biachio-radialis 


103.— TuE  Braciii.m.  Artery  and  its 
Branch  i;s. 
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iveu  oir  to  supply  the  veitebni',  tlie  spinal  iiu-(lull;i,  uiid  the  mu.seles  iiiid  .skin  of 
;  l);u'k.     A  vein  autl  ;i  nerve  aceoiupiinies  eaeli  inlerco.sUil  iirteiy. 
The  Subcostal  Arteries  are  two  iu  uuiuber,  aud  are  the  last  pair  given  oil" 
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Volar  nietacar|>al  arteries 
Digital  artery 


(a.   104.--DKKP   DlSSECTIOX  OF  TIIK  FRONT  OF  TIIK   FoKKAKM   AVD  IIaNI),  sliowillj,'  tlie  rn.lial 
ami  ulnar  artt'iirs  iiiul  their  branche.",  and  tiic  tleop  volar  ardi  ami  its  liranrhes. 

)m  the  thoracic  aorta.     They  are  similar  to  the  intercostal  arteries,  and  are 
iLuated  helow  the  last  ribs. 

1    Each  of  the  upper  two  intercostal  spaces  is  supplied  by  an  artery  corresijondin^ 
i  that  in  the  lower  spaces,  but  the  two  branches  come  off  from  a  single  vessel 
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called  the  superior  intercostal,  which  arises  on  either  side  from   the  subclavi, 
artery. 

The  Diaphragmatic  Arteries  are  small  vessels  arising  from  the  low 
part  of  the  thoracic  aorta ;  they  help  to  supply  the  diapliragm. 
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P'IG.    105.  — ThK  AltDOMINAL  AOKTA   AND  ITS  BRANCHES. 

BRANCHES  OF  THE  ABDOMINAL  AOKTA 

Tlie  abdominal  aorta  gives  oil"  brandies  which  supply  the  oigans,  and  otln 
which  supply  the  walls  of  the  abdomen ;  small  branches  are  also  distributed  to  I 
vertebral  column  and  to  the  spinal  medulla. 
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j  The  Suprarenal  Arteries  consist  of  three  sets — superior,   middle,  and 
iiferior.     The  superior  and  inferior  spring  respectively  from  the  inferior  i)hrenic 
fjd  from  the  renal  arteries.     The  middle  consists  of  two  small  branches  which 
ilise  directly  from  the  aorta;    they  anastomose    with   the    superior   and    inferinr 
Hlirarenal  arteries  and  are  distributed  to  the  suprarenal  glands. 
The  Renal  Arteries  are  two  in  number;  they  .su])ply  the  kidneys. 
The  Coeliac  Artery  arises  from  the  beginning  of  the  abdominal  aorta,  just 
l^low  the  diaphragm.     It  tlivides  into  three  branches — 
!  (a)  The  gastric  artery,  which  supplies  the  stomach. 

'  (h)  The  hepatic  artery,  which  supplies  the  liver. 

(o)   T'he  splenic  artery,  which  supplies  the  spleen,  and  sends  branches 
to  the  stomach  and  pancreas. 

,  The  Superior  Mesenteric  Artery  supplies  the  small  intestine,  the 
(H'um,  the  ascending  and  transverse  colon,  and  sends  a  branch  to  the  pancreas. 

The  Inferior  Mesenteric  Artery  supplies  the  descending  colon,  the  iliac 
(Inn,  the  i)elvic  colon,  anil  a  large  part  of  the  rectum.  The  terminal  ])ortion  of 
I  after  it  lias  crossed  the  brim  of  tlie  pelvis,  is  called  the  superior  hjcmorrhoidal. 

The  Inferior  Phrenic  Arteries  are  two  iu  number;  they  supply  the 
1  iphragm. 

The  Lumbar  Arteries  are  very  similar,  in  their  origin  and  distribution,  to 
to  intercostal  arteries.  They  supply  the  muscles  and  integument  of  the  back  and 
fles  in  the  lumbar  region. 

1  The  Common  Iliac  Arteries  are  the  terminal  divisions  of  the  aorta.  The 
Ifurcation  occurs  opposite  to,  l)ut  slightly  to  the  left  of,  the  fourth  lumbar  vertebra, 
'ley  pass  downwards  and  laterally,  and  when  on  a  level  with  the  lumbo-sacral 
.ticulation  they  divide  into  the  hypogastric  and  external  iliac  arteries. 
'  The  Hypogastric  Artery  supplies  the  walls  and  the  contents  of  the  pelvis 
,;d  the  nuMlial  side  of  the  tliigh  and  buttock. 

,  The  External  Iliac  Artery  is  the  principal  artery  which  supplies  the 
iwer  limb.  It  commences  at  the  bifurcation  of  the  common  iliac  artery  mentioned 
i»ove,  passes  downwards  and  laterally  along  the  medial  border  of  the  psoas 
niscle  to  behind  the  inguinal  ligament,  where,  at  a  point  midway  between  the 
^mphysis  pubis  and  the  anterior  superior  spine  of  the  ilium,  it  enters  the  thigh 
jid  becomes  the  femoral  artery. 

I 

ARTEKIES   OF  THE  LOWER  EXTREMITY 

The  Femoral  Artery  is  the  direct  continuation  of  the  external  iliac.  Tt 
isses,  from  the  inguinal  ligament,  down  the  anterior  and  medial  aspect  of  the  thigh 

;  the  commencement  of  its  distal  third,  where,  after  passing  through  an  opening 
the  adductor  magnus,  it  becomes  the  popliteal  artery. 

;  The  Popliteal  Artery  lies  in  the  popliteal  sp.^ce ;  it  commences  at  its 
oximal  and  medial  ]>art,  ])asses  obliquely  downwards  and  laterally,  and  terminates 

:  the  di.stal  bolder  of  the  poi)liteus  nmscle,  iu  the  anterior  and  posterior  tibial 


i    The  Posterior  Tibial  Artery  passes  down  the  back  of  the  leg  on  its  tibial 

ido  between  the  superficial  and  deep  muscles  of  the  calf,  to  a  point  between  the 

;.edial  malleolus  and  the  heel,  where  it  terminates  in  the  medial  and  lateral  plantar 

'teries. 

'    The  Medial  Plantar  Artery  passes  along  the  medial  border  of  the  foot  to 

le  head  of  the  first  metatarsal  bone.     It  then  anastomoses  with  a  branch  from  the 

•r.salia  pedis  artery  and  is  distributed  to  the  medial  side  of  the  great  toe. 

The  Lateral  Plantar  Artery  pa.sses  from  the  medial  side  oi  tlie  foot  to  the 
a.se  of  tiie  tifth  metatarsal  Ijone ;  it  then  turns  medially  and  terminates  at  the 
ileral  side  of  the  base  of  the  first  metatarsal  bone  by  imiting  with  the  dorsalis 
'edis  artery.  That  part  of  the  artery  which  curves  medially  from  the  ba.se  of 
iue    fifth    metatarsal  bone    to    the    first  metatarsal    Ijom;    is    called    the    plantar 


rch. 
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The  Anterior  Tibial  Artery  jxisses  forwards,  from  its  origin,  through  t 
opening  between  the  bones  above  tlie  interosseous  membrane,  to  the  front  of  t 
leg;  it  then  descends,  deeply  seated,  to  the  bend  of  the  ankle  joint,  where 
becomes  more  superficial  and  terminates  in  the  dorsalis  pedis  artery. 


Tensor  fasoi.-n  lat< 
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Vastus  intermedius. 
Rectus  femoria 


Superior  lateral  artery  of  the  knee 


Anterior  tibial  recurrent  artery 


Pectineus 
Adductor  brevi3 


Femoral  artery 
Adductor  lon''us 


Medial  femoral  circumflex  arte 
Profunda  branih  of 
femoral  artery 


Femoral  artery 


Genu  siiprema  artery 


(icnu  suprenia  artery 

Superior  nie<lial  arlrry  of  the  knee 

Inferior  medial  artery  of  the  knee 


Fin.    100.      TlIK   FkMORAT.   ARTKin-   AND   ITS   BRAXrilF.a. 


The  Dorsalis  Pedis  Artery  extends  from  the  front  of  the  ankle  to  e 
posterior  part  of  the  first  interosseous  space.  It  then  passes  to  the  plantar  asp; 
of  the  foot  and  completes  the  plantar  arch  by  anastomosing  with  the  late.^i 
plantar  artery. 
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THE   VEINS 

Veins  may  bo  diviilcd  into  three  groups,  those  bolont^'int,'  to— 

(a)  The  systemic  circulation. 

(b)  The  pulmonary  circuliilion. 
I                                              (c)    The  portal  system. 

The  veins  of  tlie  systemic  system  convey  tlie  impure  blood  IVum  all  parts  of 


SoiiiimpmhranosiTr- 
.Seiiiitondinosr 
Siii)orior  iiicdi.il  artory  of  Uie  kiici 
.Muscular  artcr 

Inferior  medial  artery  of  tlie 

Popliteu* 

Soleus 
rosterior  tiliial  artery 


Nutrient  arter 


Posterior  tibial  artcrv 


Flexor  di;,'itoruni  longus. 


Coniniuniratinf,'  art 


Calcanean  artcr 


r.ifpps 

Superior  lateral  artery  of  the  knee 

.Muscular  artery 

Popliteal  artery 

Inferior  lateral  artery  of  the  knee 


'  Anterior  tiliial  artery 


Miispular  artery 

1  1'  \or  lialluois  loncnis 
Tibialis  posterior 
Peroneal  artery 


Peroneus  lontrus 


_  Peroneus  brevis 


Flexor  liallueis  lonsrus 
I'osterior  peroneal  artery 


Fir,.  107.— TiiF.  ropMTF.Ai,  .WD  PosTiiiioi:  TriiiAi.  .Arterii-s  .\\n  thkir  r.R.wriiE.*?. 


the  body  to  the  right  atrium  of  the  heart :  those  which  come  from  the  head,  neck, 
iipper  extremities,  walls  of  the  thorax,  and  the  upper  part  of  the  j)osterior  ab- 
•loiuinal  wall  unite  to  form  the  siq^crior  mm  cava  ;  those  which  come  from  the 
lower  extremities  and  the  walls  and  contents  of  the  abdomen  and  ])elvis  form  the 
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inferior  vena  cava,  while  those  coming  from  the  walls  of  the  heart  joiu  together  ti 
form  the  coronary  sinus. 


Superior  lateral  artery  of  the  knee 


Inferior  lateral  artery  of  llie  knee 


Anterior  tibial  recurrent  artery 


Anterior  tibial  artery 


Deep  peroneal  nerve 

Peroneus  brevis 
Extensor  ditritorinn  longus 

Extensor  hallucis  longrus 


Ramus  porforans 
Lateral  anterior  malleolar  artery 

Tarsal  artery 


Diyfital  artery 
Diifital  artery 


Oemi  siiprema  arterj- 

Superior  medial  artery  of  the  knee 

Inferior  medial  artery  of  the  knee 


Tibialis  anterior 


Gastroonemius 


Medial  anterior  malleolar  artery 


Dorsalis  pedis  artery 


C'ntancous  branch 
Extensor  digitorum  brevi 


Fin.  ins. -The  Anterior  Tibial  Artery  axd  its  I5r.\xciie.s. 
systemic;   VEINS 
The  systemic  veins  may  be  divided  into — 

Snpoiiicial  veins.  |  Deep  veins. 

The  Superficial  Veins  are  found  in  llie  superficial  fascia;  they  return  the 
blo()(l  from  it  and  from  the  integument  and,  passing  through  the  deep  fascia, 
terminate  in  the  deep  veins. 
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The  Deep  Veins  accompany  the  arteries,  and  are  called  re7i^,  comitcs.  The 
smaller  arteries  have  usually  two  accompanying  veins,  while  the  larger  vessels,  sucli 
as  the  subclavian,  the  axillary,  and  the  femoral  arteries,  have  only  one. 

CHIEF  VEINS  OF  THE  NECK 

Internal  jugular.  |  External  j'ugular. 

The  Internal  Jugular  Vein  returns  the  blood  from  the  contents  of  the 
cranium,  from  parts  of  tlu;  faci^  and  from  the  neck.  It  commences  at  the  base  of 
the  skull,  desceiuls  down  the  side  of  the  neck,  under  the  sterno-nuistoid  muscle,  at 
first  lying  beside  the  internal  and  then  beside  the  common  carotid  artery,  and 
terminates  behind  the  sternal  end  of  tiie  clavicle  by  joining  with  the  subclavian  of 
that  side  to  foiiu  the  innominate  vein. 

The  External  Jugular  Vein  returns  most  of  the  blood  from  the  external 
parts  of  the  cranium  and  from  the  deeper  tissues  of  the  face.  It  arises  a  little 
Itehind  and  below  the  level  of  the  angle  of  the  jaw,  passes  over  the  sterno-mastoid 
muscle,  descends  vertically  down  the  neck,  and  terminates  in  the  subclavian  vein, 

VEINS  OF  THE  UPPER  EXTREMITY 

The  veins  of  the  upper  extremity  are  divided  into  two  groups,  superficial  and 
deep. 

The  Deep  Veins  lie  on  each  side  of  the  arteries  after  which  they  are  named, 
ind  all  finally  unite  in  a  common  trunk  called  the  axillary  vein. 

The  Axillary  Vein  accompanies  the  axillary  artery  through  the  axilla,  and, 
it  the  outer  border  of  the  first  rib,  becomes  the  subclavian  vein. 

The  Subclavian  Vein  commences  at  the  outer  border  of  the  first  rib,  and 
terminates  behind  the  sternal  end  of  the  clavicle  by  joining  the  internal  jugidar  to 
form  the  iniiouiiuate  vein. 

The  Innominate  Veins  of  each  side  unite  with  each  other,  just  below  the 
2artilage  of  the  Hr.st  rib  ou  the  right  side,  to  form  the  superior  vena  cava. 

The  Superior  Vena  Cava  descends  through  the  thorax,  and  terminates  in 
the  upper  and  back  jtavt  of  the  right  auricle  of  the  heart. 

The  Superficial  Veins  of  the  upper  extremities  arise  in  the  superficial 
fascia  of  the  hand. 


SUPERFICIAL  VEINS   OF   THE  FOREARM 

Median.  I  Anterior  Ulnar. 

Radial.  |  Posterior  Ulnar. 

The  Median  Vein  commences  at  the  lower  part  of  the  back  of  the  thumb. 
It  passes  up  the  middle  lino  of  the  front  of  the  forearm  to  the  bend  of  the  elbow; 
here  it  is  connected  with  the  deep  veins  by  the  deep  ujctlian  vein,  and  directly 
■ifterwanls  dividos  info  Jlie  median  cephalic  and  median  basilic  branches. 

The  Median  Cephalic  is  the  lateral  branch ;  it  unites  with  the  radial  vein 
to  form  the  ce))hali('  vein. 

The  Median  Basilic  is  the  medial  liranch ;  it  is  joined  by  the  anterior  and 
posterior  ulnar  veins  and  becomes  the  basilic  vein. 

The  Radial  Vein  arises  from  the  dorsal  venous  plexus  of  the  hand ;  it  passes 
up  the  radial  sid(!  of  the  forearm,  and,  joining  the  median  cephalic  at  the  elbow,  it 
becomes  tlie  cephalic  vein. 

The  Anterior  Ulnar  Vein  commences  at  the  ulnar  side  of  the  hand,  and 
passes  up  the  front  of  the  forearm,  on  the  idnar  side,  to  the  elbow,  where  it 
terminates  in  the  median  basilic  I)ranch  of  the  median  vein. 

The  Posterior  Ulnar  Vein  commences  on  the  ulnar  side  of  the  back  of  the 
hand;  it  passes  up  the  posterior  aspect  of  the  forearm  on  the  ulnar  side,  and  at  the 
bend  of  the  ell)ow  it  unites  with  the  median  basilic  to  form  the  basilic  vein. 
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SUrERFICIAL   VEINS   OF  THE  UPPER  ARM 


■    The  Ceplialic.  The  Basilic.  ^ 

The  Cephalic  Vein  commences  at  the  junction  of  the  radial  and  the  median! 

cephalic  veuis  at  the  lateral  side  of  the  hend  of  the  elbow.     It  passes  up  the  arm! 

along  the  lateral  border  of  the  biceps 
muscle,  then  pierces  the  deep  fascia, 
passes  between  the  pectoralis  major  and, 
deltoid  muscles,  and  terminates  below  the; 
clavich;  in  the  axillary  vein. 

The  Basilic  Vein  is  formed  by  the' 
union  of   the    median    basilic    with    thej 
posterior  ulnar  vein  at  the  medial  side  ol* 
the  bend  of  the  elbow.     It  passes  up  tlu 
medial  side   of   the   biceps   muscle,  ani 
when  about  half-way  up  the  arm  piercf- 
the  deep  fascia  and  continues  its  coursi 
beside  the  brachial  artery.     It  terminate.-. 
as  the  axillary  vein.  i 


Cephalic 


Pnlimr  j^lo 


Fio.  109.  —  SumuuiAi.  \'i:i.\.s  o.\  the 
l''l-KXOR  Aspr.CT  OF  TlIK  UrPKK  Kx- 
THEMITV. 


VEINS   OF  THE  LOWER 
EXTREMITY 

The  veins  of  the  lower  extremity  an 
divided  into  two  groups,  superficial  am 
deep. 

Two  Deep  Veins,  or  Vena 
Comites,  accompany  each  arliMv 
except  the  popliteal  and  femoral  arteries 
which  have  only  one  accompanying 
vein. 

The  Popliteal  Vein  commences  a 
the  distal  part  of  the  popliteal  surface.  I 
is  formed  by  the  union  of  the  veins  whid 
accompany  the  tibial  arteries.  Above  tht 
popliteal  surface  it  becomes  the  femora 
vein. 

The  Femoral  Vein  ])asses  up  th 
medial  side  of  tlie  thigh  witli  tlie  femora 
artery.  It  then  enters  tlie  ])elvis  uiulc 
the  inguinal  ligament,  and  liccomes  th 
external  iliac  vein. 

The  External  Iliac  Vein  join 
the  hypogastric  vein  opposite  the  IuiuIh 
sacral  joint  to  form  the  common  ilia 
vein. 

The  Common  Iliac  Veins  f 
eac.li  side  unite  at  the  right  side  of  th 
liody  of  the  fifth  lumbar  vertebra  to  fori 
the  inferior  vena  cava. 

The  Inferior  Vena  Cava  pass( 
upwards  in  front  and  on  the  right  sid 
of  tlie  spine,  pierces  the  diaphragm,  an 
terminates  in  the  lower  part  of  the  rigl 
atrium  of  the  heart. 
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SUPERFICIAL    VEINS 

Great  Saphenous. 
Small  Saphenous. 
The  Great  Saphenous  Vein  arises  from  the  mo.lial  end  of  the  veno,,- 
areii  on  the  dorsum  of  the  foot.     It  ascends  the  medial  si.l, 
of  tlie  leg  and  thi.uh,  passin.t,'  in  front  of  the  medial  malleolus 
and  behuid  the  medial  condyle  of  the  femur. 

About  li  inch  below  the  inguinal  ligament  it  pierce.s 
the  deep  fascia  and  terminates  in  the 
„  .  ,    .       .  femoral  vein. 

-  Superficial  epijrastric  vein  mv,„    o  ^^     ci        ■, 

^  siiperfuiai  circumflex  ^"-^  omall  baphenous  Vein 

-''''"'''"'  fii'ises    from    the   lateral    end    of    the 

-Femoral  vein  ^^"^"f   ^.^■^^^-       ^^S    COUlSe    is    aloi.g    th.- 

,,     ,     ,  lateral   side   of   the   foot,   behind    the 

-c.reatsapheno„.ve,„         j^^^eral  malleolus,  and  np  the  back  of 

_  lateral  siiiierficial 
femoral  vein 

Medial  siiperficial 
femoral  vein 


Great  saphenous  vein 


Orcat  saphenous  vein 


.  Dorsal  venous  arfh 


Fig.  110.— The  Urkat  Sapiif.xous  Vi-in 

AND  ITS  TkIHUTARIKS. 


'jr..   111.— TiiK  SMAi.t-  Saphknous  Vkix 

AND   ITS  TninUTAIilKS. 


the  leg  to  the  lower  part  of  the  popliteal  surface,  where,  piercing  the  deep  fascia,  it 
ends  in  the  popliteal  vein. 
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PULMOXAKY   VEIXS 

The  pulmonary  veins  are  four  in  number.  Two  come  from  eacli  luncj  and 
convey  the  jiuriKed  blood  to  the  left  atrium  of  the  heart.  They  are  formed  by  the 
union  of  numerous  small  veins  which  arise  from  the  capillaries  in  tiie  walls  of  the 
air  cells,  and  differ  from  other  veins  chieHy  in  having  no  valves  and  in  containinoj 
arterial  instead  of  venous  blood. 


VEINS   OF   THE   POETAL  SYSTEM 

The  veins  of  the  portal  system  have  been  described  with  the  portal  circulation 
on  page  174. 

THE  LYMPH  VASCULAR  SYSTEM 

The  lympli  vascular  system  is  also  known  as  the  "  absorptive  "  system,  because 
of  the  property  which  its  vessels  possess  of  absorbing  certain  materials  from  the 
tissues. 

Lymph  is  a  colourless  fluid  containing  many  white  corpuscles.  It  oozes  through 
the  walls  of  the  ca])illaries  into  the  lymph  "  spaces,"  which  are  intervals  in  the 
connective  tissue.  Here  it  bathes  and  nourishes  the  tissues  and  organs,  and  what 
still  remains  is  conveyed  by  the  lymph  vessels  to  the  innominate  veins,  where  it 
enters  the  blood  system. 

The  lymph  system  consists  of  lymph  capillaries,  vessels,  and  glands.  It  forms 
a  network  all  through  the  tissues  of  the  body,  with  the  exception  of  the  brain, 
spinal  medulla,  eyeballs,  cartilages,  tendons,  nails,  hair,  and  cuticle. 

The  lymph  capillaries  commence  as  mere  spaces  or  clefts  in  the  tissues;  their 
walls  are  formed  of  a  single  layer  of  Hat  cells,  and  they  are  larger  than  the  lymph 
vessels  which  arise  from  them. 

Lacteals  (Latin  kc  =  milk)  are  the  lymph  capillaries  of  the  digestive  canal 
which  originate  in  the  villi  or  minute  projections  on  the  mucous  membrane  whicli 
lines  it.  They  absorb  fatty  matter  from  the  products  of  digestion,  and  are  called 
lacteals,  because  while  digestion  is  going  on  they  contain  a  milky  fluid  called  chyle; 
at  other  times  they  contain  a  clear  fluid  resembling  that  found  in  the  other  lymph 
capillaries. 

The  lymph  vessels  accompany  the  superficial  and  deep  veins.  They  are 
provided  with  valves,  and  the  larger  ones  have  three  coats.  Tiiey  have  frequent 
anastomoses. 

The  lymph  glands  are  small  bodies  composed  of  adenoid  tissue  found  in  the 
connective  tissue — some  superficially,  but  the  greater  numlier  deeply  placed.  They 
are  very  numerous  in  the  axilla,  groin,  mesentery,  and  along  the  course  of  the 
great  blood  vessels.  These  glands  act  as  filters,  and  it  is  believed  that  another  of 
their  uses  is  the  formation  of  white  corpuscles.  All  the  lymph  of  the  body  passes 
through  one  or  more  of  these  glands,  and  thus  there  is  an  increase  in  tlie  numl>er 
of  white  corpuscles  in  it  before  it  reaches  the  general  circulation.  The  chyle  passes 
through  the  glands  of  the  mesentery,  and  in  doing  so  loses  some  of  its  fat  and 
takes  u})  white  blood  corpuscles. 

The  lymph  vessels  which  enter  the  glands  are  called  "afferent,"  those  leaving 
them  "  efferent." 

The  right  lymph  duct  and  the  thoracic  duct  are  the  two  vessels  in  which  all  tlie 
other  lym])b  vessels  of  the  system  terminate. 

The  Right  Lymph  Duct  is  not  quite  an  inch  long ;  it  lies  in  tlie  root  of  the 
neck,  on  tlic  right  siije,  and  receives  the  lymph  from  tlie  right  side  of  the  head  and 
neck,  the  right  arm,  the  right  side  of  tlie  thorax,  including  the  right  lung,  the 
right  half  of  the  heart  and  the  upper  part  of  the  liver,  also  the  right  half  of  the 
diaphragm.  It  opens  into  the  right  innominate  vein.  The  right  lymph  duct  is 
very  often  absent,  as  the  three  main  trunks  which  form  it  may  all  terminate 
sei)arately  in  the  innominate  vein. 

The  Thoracic  Duct  in  the  adult  is  aliout  19  inches  long ;  it  lies  in  front  of  the 
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vertebral  column,  extciuling  from  the  .second  lumbar  vertebra  to  the  root  of  the 
neck,  where,  opposite  the  seventh  cervical  vertebra,  it  arches  laterally  and 
terminates  in  the  angle  of  union  between  the  left  subclavian  and  left  internal 
jugular  veins ;  its  lower  end  is  dilated  and  is  called  the  chyle  cistern,  because  here 
it  receives  the  chyle  from  the  intestines. 

The  thoracic  duct  is  provided  with  valves,  of  which  the  most  perfect  is  the  one 
which  is  found  at  the  opening  into  the  innominate  vein. 

The  lymph  vessels  from  all  parts  of  the  body  except  those  drained  by  the  right 
duct  empty  their  contents  into  it. 

LYMPH  GLANDS  AND   VESSELS   OF  THE   UlTER  EXTREMITY 

The  lymph  glands  and  vessels  of  the  upper  extremity  are  arranged  into  two 
grou])S,  snjierHcial  and  deep. 

The  Superficial  Glands  are  found  in  the  subcutaneous  tissue,  and  are  very 
few  in  number.  There  are  sometimes  two  or  three  at  the  bend  of  the  elbow,  and 
one  or  two  ai'e  found  above  the  medial  epicondyle  of  humerus,  lying  near  the 
basilic  vein.  < 

The  Deep  Glands  are  divided  into  two  groups,  axillary  and  subclavian. 
The  Axillary  Glands  surround  the  blood  vessels  in  the  axillary  space,  and 
,  are  subdivided  into  four  groups — (1)  lateral,  (2)  anterior,  (3)  posterior,  (4)  central. 
The  lateral  f/rou])  consists  of  about  six  glands  wliich  lie  along  the  course  of  the 
'  axillary  vessels  from  the  lower  border  of  the  pectoralis  major  to  the  outer  border 
of  the  first  rib.     They  receive  superficial  and  deep  aflerent  vessels  from  the  whole 
of  the  arm. 
I         The  anterior  [/lands  lie  in  the  front  part  of  the  axilla  under  the  lateral  edge  of 
I  the  pectoral  muscles,  and  receive  superficial  aH'erent  vessels  from  the  side  and 
j  front  of  the  upper  part  of  the  trunk. 

The  posterior  ylands  lie  on  the  posterior  part  of  the  axilla.     They  receive  the 
superficial  afferent  vessels  of  the  side  and  back  of  the  upper  part  of  tiie  trunk. 
I        The  central  group  lies  at  the  base  of  the  axilla  and  receives  aflerent  vessels  from 
the  other  three  sets  of  axillary  glands. 

The  Subclavian  Glands  are  found  beneath  the  clavicle,  close  to  the  upper 

part  of  the  axillary  and  the  subclavian  vessels.     They  receive  tlie  eflerent  vessels 

from  the  axillary  glands  and  also  vessels  from  the  lateral  side  of  the  hand  and  arm. 

A  few  glands  are  sometimes  found  in  relation  to  the  arteries  of  the  forearm  and 

i  arm. 

!  The  Superficial  Vessels  of  the  upper  extremity  commence  in  the  network 
j  of  lymph  eai»illaries  on  the  palmar  surface  of  the  fingers  and  hand. 
i  Those  coming  from  the  fingers  join  together  to  form  four  trunks,  which  lie  two 
'<  on  either  side  of  each  finger;  these  anastomose  on  the  back  of  the  hand  and, 
;  iiasaing  to  the  front  of  the  forearm,  join  the  vessels  which  arise  from  the  palmar 
i  plexus.  They  then  accompany  the  radial,  median,  and  ulnar  veins  up  the  forearm, 
some  of  them  terminating  in  the  glands  at  the  elbow  and  those  above  it,  others 
continuing  to  the  axillary  glands. 

The  Deep  Vessels  commence  in  the  deep  tissues  and  accompany  the  main 
blood  vessels.  Some  of  them  end  in  the  deep  glands  of  ihe  arm  ;  the  greater 
number,  however,  pass  upwards  to  the  axillary  glands. 

LYMPH   GLANDS   AND   Vp:SSELS   OF   TIIE    LOWEK    KXTlMiMlTV 

The  lymph  glands  and  vessels  of  the  lower  extremity  are  arranged  in  two  set«, 
su])orticial  and  (lee]). 

The  Superficial  Glands  are  all  situated  in  the  groin.  They  consist  of 
three  groups,  namely — 

1.  The  superior  or  inguinal. 

2.  The  inferior  superficial  femoral. 

3.  The  internal  or  pubic. 
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The  superior  (jroup  lies  just  l)elow  the  iuguiiuil  ligament. 

The  inferior  (jrovp  lies  along  the  proximal  part  of  the  large  sa[)henous  vein. 

The  internal  group  lies  near  the  spine  of  the  pubis.  These  three  groups  receive 
the  superficial  vessels  of  the  foot,  leg,  thigh,  buttocks,  and  part  of  the  alxlominal 
wall,  while  tlieir  efferents  pass  through  the  saphenous  opening  and  terminate  either 
in  tlie  deep  femoral  or  external  iliac  glands. 

The  Deep  Glands  are  the  anterior  tibial,  the  popliteal,  and  the  deep 
femoral  glands. 

The  anterior  tibial  (/land  is  found  beside  the  anterior  tibial  artery,  at  the 
proximal  part  of  the  leg,  in  front  of  the  interosseous  membrane. 

2'hc  iioplitcal  (/lands  are  found  in  relati(jn  to  the  popliteal  artery. 

7'hc  deep  femoral  (/lands  lie  beside  the  femoral  vein  just  below  the  inguinal 
ligament. 

The  Superficial  Vessels  commence  in  the  network  of  lymph  capillaries  on 
the  plantar  surface  of  the  toes  and  foot.  Their  arrangement  is  very  similar  to  that 
of  the  lym})h  vessels  of  the  upper  extremity.  They  form  a  network  all  over  the  leg, 
and  the  greater  number  of  them  pass  upwarils  beside  the  large  saphenous  vein 
and  terminate  in  the  su])eriicial  femoral  glands. 

The  Deep  Vessels  commence  in  the  deep  tissues,  accompany  the  main 
arteries,  and  terminate  in  the  deep  glands. 


CHAPTER  VIII 

THE   RESlMRATOllY   SYSTEM 

The  organs  of  respiration  are — 

The  Larynx.  Tlie  Bronchi. 

Tlie  Trachea.  Tlie  Lungs. 

THE  LARYNX 

The  larynx — the  organ  of  voice — lies  between  the  hase  of  the  tongne  anil  the 
trachea,  in  the  front  part  of  the  neck  and  about  on  a  level  with  tlie  bodies  of  the 
fourth,  fifth,  and  sixth  cervical  vertebra'.  Its  upper  part  opens  into  the  pharynx, 
while  below  it  'is  continuous  with  the  traciiea.  The  walls  of  tiie  larynx  are 
composed  of  cartilages  which  articulate  with  each  other,  and  are  also  joined 
together  by  membranes.  Of  these  cartilages  the  thyroid  is  the  largest,  and  forms 
the  greater  part  of  the  front  and  sides  of  the  larynx.  It  consists  of  two  plates 
called  the  ahc,  which  meet  in  front,  at  an  angle  of  varying  degree,  and  form  the 
])rojection  known  as  the  prominence  of  the  thyroid.  The  cricoid  cartilage  forms 
the  lower  part  of  the  wall  of  the  larynx.  It  is  broader  behind  than  in  front,  and 
;is  the  only  complete  ring  in  the  air  tube.  The  vocal  folds  are  elastic  bands  wliich 
|stretch  across  from  the  anterior  to  the  posterior  aspect  of  the  larynx. 
;  The  epiglottis  is  a  leaf-shaped  cartilage  found  in  front  of  the  opening  of  tlie 
ilarynx,  behind  the  tongue;  it  projects  upwaids,  and  its  free  edge  is  directed 
Iforwards.  Various  muscles  are  connected  with  the  larynx,  which  control  the 
niovements  of  the  cartilages  and  thus  regulate  voice  production,  the  quantity  of 
air  tiiken  into  the  system,  and  also  the  closing  of  the  superior  oi)ening  of  the 
larynx  during  the  passage  of  food  through  the  pharynx.  The  larynx  is  lined  by 
mucous  membrane  and  supplied  by  blood  vessels  and  nerves. 

THE  TRACHEA 

The  trachea  or  windpipe  is  a  tube  of  about  4  inches  long,  extending  from  the 
lower  y)art  of  the  larynx  to  a  point  opposite  the  lower  border  of  the  fourth  thonicic 
vertebra,  where  it  divides  into  the  right  and  left  Inonchus.  Its  wall  consists  of  a 
jseries  of  rings  of  hyaline  cartilage,  imperfect  behind,  held  together  by  a  filirous  and 
'.elastic  membrane  in  which  they  are  embedded.  Muscular  ribres  form  part  of  the 
•])08terior  wall  of  the  tube.  Its  internal  surface  is  lined  by  mucous  membruue 
The  trachea  is  separated  from  the  vertebral  column  by  the  esophagus. 

TlIK    r.KoXUlIE 

I  The  right  ajid  left  bronchi  i)ass  downwards  and  laterally  and  enter  the  right 
innd  left  lung  respectively.  The  right  bronchus  is  wider  and  shorter  than  the  left. 
On  entering  tlie  lungs  the  bronchi  divide  and  subdivide  into  numt-ruus  branches, 
each  of  which  tinally  terminates  in  the  air  cells  or  alveoli.  The  walls  of  the 
bronchi  ai-e  similar  in  structure  to  that  of  the  trachea,  except  that  the  cartilage  is 
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in  the  form  of  small  nodules  and  there  is  a  complete  ring  of  muscular  tissue.  As 
these  tubes  become  smaller  their  walls  become  thinner.  The  bronchial  tubes  are 
lined  by  mucous  membrane. 

THE  LUNGS 

The  lungs  are  cone-shaped  organs,  situated  in  the  thorax ;  they  are  two  in 
number,  and  are  distinct  from  one  another.  Each  lung  is  invested  by  a  serou.s 
membrane  called  the  pleura,  which  closely  adheres  to  it,  penetrating  each  fissure, 
and  so  dividing  the  lobes  from  each  other.  Having  completely  invested  the  lung 
as  far  as  its  root,  this  membrane  then  folds  backwards,  as  it  were,  upon  itself,  and 
lines  the  cavity  of  the  chest,  to  the  walls  of  which  it  is  attached.  This  is  called 
the  parietal  layer  of  the  membrane,  the  former  the  visceral  layer.  Between  the 
two  layers  a  small  quantity  of  serous  Huid  is  found  which  prevents  friction  between 
the  lungs  and  the  chest  wall  during  the  movements  of  respiration.  The  base  oi 
each  lung  rests  upon  the  upper  surface  of  the  diaphragm,  the  apex  extends  into  the, 
root  of  the  neck  above  the  first  rib.  The  right  lung  is  divided  into  three  lobes ;  it ; 
is  larger  than  the  left  and  shorter,  the  diaphragm  on  that  side  being  raised  owing, 
to  the  large  size  of  the  right  lobe  of  the  liver  which  lies  imderneath  it.  The  left ! 
lung  is  divided  into  two  lobes,  and  is  narrower  than  its  fellow  owing  to  the' 
projection  of  the  heart  towards  the  left  side. 

The  Boot  is  the  name  given  to  the  structures  which  pass  in  and  out  of  tin 
lung  on  its  mediastinal  surface.     These  are  the  pulmonary  veins,  the  pulmonary 
artery,  the  bronchus,  the  bronchial  arteries  aiid  veins,  the  pulmonary  nerves,  lymphj 
vessels,  and  glands,  which  are  all  enclosed  together  by  the  pleura.  ' 

Structure  of  the  Lungs. — The  lungs  consist  of  numerous  lobules,  connected' 
together  by  areolar  tissue ;  each  of  these  lobules  is  composed  of  a  bronchial  tube, 
the  air  cells  in  which  it  terminates,  and  of  blood  vessels,  lymph  vessels,  and  nerves.! 
All  these  are  held  together  by  connective  tissue  which  forms  the  framework  of  the- 
entire  lung,  and  is  remarkable  for  the  large  amount  of  elastic  tissue  present  in  it. 

RESPIRATION 

The  act  of  respiration  includes  two  movements  of  an  opposite  nature ;  one,  that 
of  inspiration,  effects  the  enlargement  of  the  cavity  of  tlie  chest  by  means  of 
certain  muscles.  Some  of  these  muscles  by  their  contraction  elevate  the  sternum 
and  ribs,  while  the  diaphragm  descends  by  its  contraction,  thus  making  the  chest: 
cavity  deeper;  the  lungs,  being  enclosed  in  the  air-tight  pleural  cavities,  must! 
enlarge  at  the  same  time,  and  tlien  tlie  air  enters  the  lungs.  The  other  movement, 
is  that  of  expiration ;  this  is  effected  by  the  elasticity  of  the  lungs,  the  relaxationj 
or  elevation  of  the  diaphragm,  the  weight  of  the  chest  walls,  and  by  the  action  of' 
the  transversus  thoracis  and  the  abdominal  muscles. 

Tlie  muscles  of  inspiration  are  as  follows — 


Ordinary. 

Diaphragm. 

Intercostals. 

Scaleni. 

Serrati  posteriores. 

Levatores  costarum. 


Accessor]/  (in  forced  inspiration). 

Quadratus  lumborum. 
Pectorales. 
Serratus  anterior. 
Sterno-mastoid. 
Latissimus  dorsi. 
Infra-hyoid. 
Extensors  of  spine. 


The  object  of  respiration  is  to  take  oxygon  into  the  system  and  to  give  out, 
carbonic  acid  gas. 

Air  enters  by  the  nostrils  and  the  mouth  (if  open) ;  it  then  passes  through  thPj 
upper  part  of  the  pharynx,  enters  tlie  larynx,  and  proceeds  through  the  trachea 
and  bronchial  tubes  to  the  air  cells  of  the  lungs.  Here  the  blood  capillaries,  which' 
form  minute  plexuses  round  the  cells,  receive  their  supply  of  oxygen  and  give  up 
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rbonic  acid  gas  and  other  impurities.     This  exchange  of  matter  is  rendered 
)88ible  by  the  extreme  thinness  of  the  walls  of  the  air  cells  and  capillaries,  so 
lat  the  air  and  the  blood  are  brought  into  close  relationship. 
Pure  atmospheric  air  contains  al>out — 
70  per  cent,  nitrogen. 
21          „         oxygen. 
0*04   „         carl  tonic  acid  gas  and  a  variable  proportion  of  water 
vapour. 
Expired  air  contains — 

79  per  cent,  nitrogen, 
lb       „  oxygen. 

5       „  carbonic    acid   gas,   as    well   as   a    certain    amount    of 

decomposing   animal  matter,  and  is  fully  saturated 
with  water  vapour. 

I    Tidal  air  is  the  name  given  to  that  wliich  enters  and  leaves  the  lungs  in 

•dinary  breatiiing. 

I    Stationary  air  is  the  name  given  to  that  which  remains  in  the  lung.s  after 

ji'dinary  expiration.     By  means  of  forced  expiration  about  half  the  stationary  air 

ku  be  expelled,  while  half  remains,  so  that  the  lungs  are  never  empty. 

I    Adult  nurmal  respiration  is  from  sixteen  to  twenty  times  per  minule. 


13 


CHAPTER   IX 
THE   DIGESTIVE   SYSTEM 

The  organs  of  the  digestive  system  are — 

The  ahinentary  canal,  the  teeth,  salivary  glands,  the  liver,  pancreas,  and  spleei 
The  alimentary  canal  consists  of  the 

Mouth. 

Pharynx. 

Oesophagus. 

Stomach. 

Small  Intestine. 

Large  Intestine. 

THE   PHAEYNX 

The  Pharynx  is  about  5  inches  long ;  it  is  a  muscular  tube,  commiin 
eating  with  the  mouth,  the  nose,  and  the  larynx.  It  extends  downwards  t 
the  level  of  the  sixth  cervical  vertebra,  where  it  becomes  continuous  with  tlj 
oesophagus. 

THE  (ESOPHAGUS 

The  CEsophagus  is  a  muscular  tube  about  10  inches  long.  It  extends  from  tl 
pharynx,  opposite  the  sixth  cervical  vertebra,  through  the  lower  part  of  the  net 
and  through  the  thorax,  then,  piercing  the  diaphragm,  it  terminates  at  the  cardi; 
orifice  of  the  stomach,  which  is  on  a  level  with  the  eleventli  thoracic  vertebr 
The  oesophagus  lies  l)ehind  the  trachea  and  the  arch  of  the  aorta,  and  in  front  « 
the  vertebral  column ;  Ijelow  the  bifurcation  of  the  trachea  it  passes  forwards  at 
to  the  left,  lying  in  front  of  the  aorta  throughout  the  lower  part  of  its  course. 

The  oesophagus  has  three  coats — 

(a)  Muscular  (external). 

(b)  Submucous  (middle). 

(c)  Mucous  (internal). 

Besides  these  coats  it  has  a  loose  outer  covering  of  connective  tissue  whkj 
unites  it  to  the  neighbouring  structures.  I 

THE  ABDOMEN 

The  abdomen  will  here  be  generally  described,  as  the  other  organs  of  til 
digestive  system  under  consideration  are  situated  in  it. 

The  Abdomen  is  naturally  divided  into  two  parts — the  abdumeu  proper,  ai 
the  pelvic  cavity. 

The  abdomen  p'o/?e?-  extends  from  the  diaphragm  to  the  brim  of  the  sni 
pelvis,  which  is  formed  by  the  crest  of  the  pubis,  the  ilio-pectineal  line,  and  t 
base  of  the  sacrum. 

The  2Jc/i-tc  cavity  or  small  pelvis  lies  below  this  line  of  demarcation. 
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The  abdomeu  proper  is  artificially  divided  by  uiiatoinists,  for  lucalisation  of  its 
mteuts,  into  nine  regions,  namely — 


Right  hypoeliomlriiic. 
Riglit  lumbar. 
Ridit  iliac. 


Ki>igastrie. 
Umbilical. 
Hypogastric. 


Left  liypotiiuiuhiac. 
Left  lumbjir. 
Left  iliac. 


---  Pars  ii.isalis  pharyngis 

Caviini  oris  proprium 
Tare  oralis  pharyngis 


"CEsophagus 


c-Cardia 

Fundus  of  stomach 


In;.   11-J.— Ckxeiiai,  View  ok  riii:  I)k;i;.stivk  Sv.stkm  (Dingrnmmatic). 


The   three  upper  divisiDiis   comprise    the   costal    zone,   the    three   middle   the 
uiibilical  zone,  and  the  three  lower  the  hypogastric  zone. 
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The  contents  of  the  abdomen  proper  are- 

The  Stomach. 

Intestines. 

Liver. 

Pancreas. 

Spleen. 

Kidnevs. 


Suprarenal  glands. 

Ureters. 

Blood  vessels. 

Nerves. 

Lymph  vessels  and  glands. 


Rigrht  hypochondriac  region. 


Left  lumbar  region 


Xiphoid  process 
Epigastric  region 

Left  hypochondriac  region! 
Transpyloric  plane 


— Subcostal  plane 

Umbilical  region 

— Left  lumbar  retrion 


Intertubercular  plane 

Left  iliac  region 
Hypogastric  region 


Fig.   113.— The  Front  of  the  Body,  sliowing  the  subdivisions  of  the  abdoiuinal  cavity 
and  the  position  of  the  chief  viscera. 

The  contents  of  the  small  pelvis  are — 
In  the  female : 
The  bladder. 
„     uterus  and  its  appendages. 
„     rectum. 
In  the  malr  : 

The  l)ladder. 
Rectum. 
All  the  abdominal  viscera  are  attached  to  the  posterior  abdominal  wall,  eithe 
by  connective  tissue  or  through  the  medium  of  the  blood  vessels  and  folds  of  tli 
peritoneum. 


THE  PERITONEUM 

The  Peritoneum  is  a  closed  membranous  sac,  composed  of  elastic  and  fibrou 
tissue,  which  lines  tlie  abdominal  walls  and  surrounds  most  of  the  viscera.     Tha 
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art  wliich  forms  the  lining  of  the  walls  is  called  the  parietal,  the  other  the 
isceral  layer.  The  membrane  secretes  a  small  amount  of  tluid  for  lubricating 
urposes. 

The  folds  of  the  peritoneum  have  various  names. 

The  omenta  are  those  folds  which  connect  the  stomarh  with  other  organs. 
hey  are  three  in  numl)er — 

(a)  The  iji'cat  0)'  t/asfro-colic  omention,  whkh  jiasses  from  the  greater 

curvature  of  the  stomach  to  the  transverse  colon. 

(b)  The    lesser   or   f/astro-hepatic   omentum,    which  passes    from  the 

lesser  curvature  of  tlie  stomach  to  the  liver. 

(c)  The   (jastro-splenic   omentum,  which  passes  from  the  stomach  to 

the  spleen. 

The    mesenteries    are    those    folds   which   connect   the    iniesiines   with    the 
,  josterior  abdominal   wall.     The  mesentery  projjer  is  the  one  which  unites  the 
bjununi  and  ileum  to  it,  and  there  are  several  others. 

I  The  ligaments  are  those  folds  which  connect  the  organs,  otlier  than  the 
:igestive  canal,  either  to  each  other  or  to  the  abdominal  wall. 
I  The  peritoneum  is  united  to  the  abdominal  walls  and  to  the  viscera  by  a  layer 
If  tissue  called  the  extra-peritoneal  or  subperitoneal  connective  tissue,  which  also 
rves  to  connect  the  viscera  to  each  other  and  to  the  abdominal  wall.  Deposits 
fat  are  found  embedded  in  this  tissue  in  very  variable  quantities. 


!f 


THE   STOMACH 

Shape  and  Position. — The  stomach  is  a  somewhat  pear-shaped  organ, 
urved  upon  itself.  Its  wide  or  cardiac  end  (fundus)  extends  upwards,  backwards. 
nd  to  the  left ;  while  the  narrow  or  pyloric  extremity  is  directed  to  the  right,  and 
ommunicates  with  the  duodenum,  i.e.  the  first  part  of  the  small  intestine.  It  has 
wo  curvatures,  a  greater  and  a  lesser ;  two  surfaces,  superi(3r  and  inferior  ;  and  two 
ritices  or  openings  by  which  it  communicates  with  the  upper  and  lower  part  of 
he  alimentary  canal.  The  (jrccitcr  curvature  extends  between  the  two  orifices  on 
lie  lower  aspect  of  the  stomach,  and  is  more  than  three  times  as  long  as  the  lesser 
urvature.  The  lesser  curvature  extends  between  the  two  orifices  on  the  upper 
spect  of  the  organ.  The  cardiac  orifice  is  that  which  communicates  with  the 
jwer  end  of  the  oesophagus  or  gullet.  It  is  found  at  the  upper  end  of  tlie  lesser 
urvature. 

The  pyloric  orifice  is  that  which  atlbrds  communication  between  the  stomach 
nd  duodenum.  It  lies  a  little  to  the  riglit  of  the  median  plane  al)0ut  on  a  level 
>ith  the  cartilage  of  the  eighth  rib.  When  empty  or  only  moderately  distended 
lie  stomach  lies  in  the  left  hypochondrium  and  the  left  half  of  the  epigastrium,  but 
i.hen  much  distended  it  may  reach  down  to  the  umbilical  and  left  lumbar  regions. 
jt  lies  below  the  left  lobe  of  the  liver  and  the  diaphragm,  and  its  under  surface 
lests  upon  the  left  kidney,  the  spleen,  pancreas,  and,  when  distended,  u|»on  the 
Iransverse  colon.  (When  the  stomach  is  empty  the  transverse  colon  lies  in  front 
If  and  above  it.) 

Structure. — The  stomach  has  four  coats,  namely — 

1.  Peritoneal  (the  outer  coat). 

2.  Muscular  (three  layers). 

3.  Submucous. 

4.  Mucous  (internal  coat). 

In  the  mucous  coat  are  found  glands ;  these  secrete  the  gastric  juice,  which  acts 
'ipon  the  proteids  of  the  food,  converting  them  into  i)eptones,  which  are  absorbed, 
fhis  secretion  is  acid  from  the  presence  of  hydrochloric  acid,  and* viscid  from  the 
i'reseuce  of  mucus. 
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and 


Size  and  Capacity. -The  stomach,  when  distended,  is  about  10 
4  or  o  inches  m  dianiptpv 


inches  loi 


CEsophagus 


Antrum  pylori 


Sulcus  intennedius 


Curvatura  major 


amentum  gastrocolicum 


B 

Ligamentum  gastrolieiiale 


Paries  posterior 


Antrum  pylor 


Incisnra  aii'^ 


Omentum  minimu 


Paries  anterior 


pylorus 


FIG.  114.-M0DERATELY  DiSTKXDED  STOMACH,  viewed,  A,  from  front;  B,  from  inner   i 

or  right  side  ;  and  C,  from  the  outer  or  left  side. 
It  can  contain  about  1  quart. 

,oU^'^17.TJT^^  ''  "^T'^  ^'^"^  '^''  ''^^'^  '^"^^  ^'^^  ^'^^g"«  "^^ves,  and  from  t^ 
an "l^n^rvessel"  ^^'^^^^^^^^^^^  ^>'«^-^^-     ^'  -  '^^^  Plentifully  supplied  with  bloi 
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THE  INTESTINES 


The  intcstiual  tube  consists  of — 

The  suuiU  intestine,  with  its  three  divisions — 

(a)  Duodenum. 

(b)  Jejunum. 

(c)  Ileum. 

1  he  huge  intestine,  comprising  the  following  parts — 

(a)  Civcuni. 

TAscending. 

Kight  Hexure. 

Transverse. 
(h)  Colon       .     .     .•  Left  Hexure. 

Descending. 

Iliac. 

J'elvic. 
(c)  Kectum. 

THE  SMALL   INTESTINE 

The  small  intestine  (usually  over  20  feet  long)  lies  coiled  u]t  in  the  central 
nd  lower  part  of  the  abdomen.  The  duodenum,  11  inches  long,  is  the  name 
Ijiven  to  the  first  part  of  this  tube ;  it  communicates  above  with  the  pyloric  end  of 
(he  stomach,  and  lower  down  becomes  the  jejunum,  about  8  feet  long,  whicb  in 
ts  turn  becomes  continuous  with  the  ileum,  the  last  part  of  the  small  intestine, 
jvhich  measures  about  12  feet  in  length.  The  ileum  opens  into  the  ca-cum ;  this 
*)rifice  is  guarded  by  the  valvula  coli. 

THE    LARGE    INTESTIXE 

The  Caecum. — The  cwcum  when  distended  is  about  2i  inches  long  and  3 
iiches  across.  It  lies  in  the  right  iliac  region,  just  behind  the  anterior  wall  of  the 
jibdomen,  and  above  the  lateral  half  of  the  inguinal  ligament.  The  iko-caxal 
orifice  lies  at  the  inner  and  back  part  of  the  Cctcum.  The  vermiform  jjroccss  opens 
;)iit  of  the  ca?cum  about  1|  inch  below  the  above-mentioned  orifice;  it  is  a  narrow 
Jube,  varying  in  length  from  |  inch  to  9  inches. 

I  The  Colon.  — rhe  asccndinfj  jyart  of  the  colon,  about  3  inches  long,  is 
|;ontinuous  with  the  caecum,  and  extends  upwards,  through  the  right  lumbar  region, 
(.o  the  under  surface  of  the  liver,  where  it  bends  forwards  and  to  the  left,  forming 
j.he  right  flexure.  Its  posterior  surface  is  in  relation  to  the  posterior  abdominal 
|.vall;  its  anterior  surface  lies  innnediately  beneath  the  anterior  abdominal  wall, 
j'xeept  where  portions  of  the  small  intestine  intervene.  The  transirrsc  colon, 
kbout  19  inches  long,  extends  across  the  abdomen,  from  right  to  left,  beginning 
iit  the  right  flexure.  It  lies  in  the  right  hypochondriac,  epigastric,  umbilical,  and 
left  hypocliondriac  regions,  terminating  in  the  latter  under  cover  of  the  stomach, 
ivhere  it  forms  the  left  flexure.  It  lie^s  below  the  liver,  gall  bladder,  tlie  stomach, 
)ancreaa,  jiiid  spleen,  and  aI)ove  the  small  intestine.  Its  anterior  surface  is  covered 
)y  the  abdominal  wall,  and  also,  near  its  termination,  by  the  stomach. 

The  (Irscrnding  colon,  about  5  inches  long,  extends  down  the  left  side  of  the 
ibdomen,  from  the  left  flexure  to  the  upper  part  of  the  left  iliac  fossa,  where 
•pposite  the  iliac  crest  it  terminates  in  the  iliac  colon.  It  lies  in  the  left  hypo- 
chondriac and  left  lumbar  regions,  is  very  deeply  ])laced  in  the  abdomen,  and  is 
jiovered  anteriorly  by  the  small  intestine. 

I  The  iliac  colon,  about  5  inches  long,  is  a  continuation  of  the  descending  colon  ; 
Jt  passes  downwards  and  medially,  from  the  \\\)\)cv  part  of  the  iliac  fossa,  and  ends 
P.n  the  small  pelvis  by  becoming  the  pelvic  colon. 

The  pelvic  colon  is  usually  about  16  or  17  inches  long;  it  lies  coiled   in  the 
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Fig.  115.— Anterior  A.spect  of  Trunk,  showing  Surface  Topography  of  Viscera. 
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cavity  of  the  pelvis,  aiul  tenuiiiates  by  passing  into  tlie  rectum.     The  iliac  and 
I  pelvic  (Kl'in  fiiini  what  is  connnonly  called  the  su/moidjhjiirc. 
I       The  Rectum,  tiie  last  part  of  the  large  intestine,  is  about  5  inclies  long.     It 

begins  at  the  end  of  the  pelvic  colon  on  a  level  with  the  third  sacral  vortei)ra,  from 

whence  it  descends  in  a  curved  line  in  front  of  the  sacrum  and  coccyx  to  its 

termination  at  the  anus. 

The  last  Ih  inch  of  the  rectum  is  called  the  anal  canal. 

STHUCTLTRE   OF   THE   SMALL   INTESTINE 

The  wall  of  the  small  intestine  is  composed,  like  that  of  the  stomach,  of  four 
coats,  namely — 

1.  Serous  (the  outer  coat). 

2.  ^Muscular  (two  layers). 

3.  Submucous. 

4.  ]\Iucous  (the  inner  coat). 

The  serous  coat  is  formed  of  peritoneum,  which  affords  a  complete  covering  for 
the  whole  of  the  small  intestines  with  the  exception  of  the  duodenum,  which  it 
only  covers  on  its  anterior  and  lateral  aspects. 

The  muscular  coat  consists  of  two  layers  of  smooth  muscle  fibres,  an  outer  in 
which  the  fibres  are  placed  longitudinally  and  an  inner  in  which  they  are  placed 
circularly.     They  are  both  complete. 

The  mucous  membrane  or  internal  coat  is,  throughout  the  whole  extent  of  the 
small  intestine,  thrown  into  folds  called  plicce  circularcs.  The  entire  surface  is 
thickly  studded  with  minute  projections  called  villi ;  in  the  centre  of  each  villus  is 
a  lacteal  vessel  for  the  absorption  of  fats.  In  addition  to  these  the  surface  is 
covered  with  small  tube-like  depressions  called  Lichcrk'dhns  (/lands,  which  secrete 
the  intestinal  juice,  a  viscid  secretion  having  a  digestive  action  on  starches  and 
I  sugars.  Lastly,  small  masses  uf  lymph  or  adenoid  tissue,  called  solitari/  ijlands,  are 
scattered  throughout  the  submucous  tissue ;  in  some  places,  especially  tlie  lower 
}>art  of  the  ileum,  these  are  collected  together  into  large  patches,  called  <';/minatcd 
'/lands  (Fci/cr's  patches),  which  produce  an  elevation  of  the  mucous  membrane. 

The  nerve  supjylt/  of  the  small  intestine  is  derived  from  the  solar  plexus. 

STEUCTUEE   OF  THE  LAEGE   INTESTINE 

The  wall  of  the  large  intestine  is  similar  to  that  of  the  small  intestine,  except 
I  that  tlie  peritoneal  coat  is  incomplete  in  some  places  and  that  there  are  no  ])lic;e 
j  circulares,  villi,  or  agminated  glands  found  on  the  surface  of  the  mucous  membrane, 
only  solitary  and  Lichcrkilhn's  (jlands. 

The  outer  muscular  coat  does  not  form  a  complete  covering,  but  is  arranged  in 
three  separate  bands.     The  inner  coat  is,  however,  complete. 

The  nerve  suppbf  of  the  large  intestine  comes  from  the  superior  mesenteric, 
derived  from  the  solar  plexus,  and  the  inferior  mesenteric,  derived  from  the  aortic 
plexus. 

THE   SALIVAKY   GLANDS 

The   ciiief   salivary   glands    are    the  parotid,  the   submaxillary,  and  the 
!  sublingual. 

The  parotid  glands  lie  on  each  side  of  the  head,  in  front  of  and  underneath 
i  the  ear,  belw.-m  ilic  sterno-masloid  muscle  and  the  ramus  of  the  mandible. 

The  submaxillary  glands  lie  underneath  the  angles  and  body  of  the 
mandible. 

The   sublingual    glands    lie    under    the   side   of   the   tongue.     These  glands 

secrete  a  fiuid  called  saliva,  which  is  composed  of  water,  mucus,  niineral  salts,  and 

i  other  matters,  and  is  conveyed  h\  means  of  ducts  from  the  glands  t«>  the  mouth. 

1  The  chief  use  of  saliva  is  to  aid  digestion,  by  converting  the  starciiy  matter  contained 

in  food  into  sugar,  which  is  soluble,  and  which  is  absorbed  into  the  blood  system 

'   through  the  mucous  membrane.     Saliva  also  acts  mechanically  by  moistening  the 

mouth  and  the  food,  and  thus  facilitates  the  acts  of  mastication  and  of  swallowing 
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THE   LIVEE 


Position. — The  liver  lies  iu  the  right  hypochondriac,  the  epigastric,  and 
extends  some  way  into  the  left  hypochondriac  region;  it  generally  also  reache.^ 
downwards  for  a  short  distance  into  the  right  lumbar  region.  Its  upper  surfact 
is  convex,  and  fits  into  the  under  surface  of  the  diaphragm ;  its  inferior  surfact 
lies  upon  the  right  kidney,  the  intestines,  and  stomach. 

The  exact  position  of  this  gland  varies  in  individuals,  and  according  to  thel 
distension  or  contraction  of  the  underlying  viscera,  but  it  may  be  fairly  accurately! 
described  in  relation  to  the  anterior  surface  of  the  body  as  follows.  i 

Its  upper  surface,  following  the  curves  of  the  diaphragm,  extends  from  the  fiftlii 
rib  on  the  right  side  in  the  mammillary  line,  i.e.  an  imaginary  vertical  line  drawnl 
downwards  from  the  nipple,  to  the  fifth  intercostal  space  in  the  same  line  on  the! 
left.     On  the  right  side  it  extends  downwards  from  the  diaphragm  to  about  hallj 


Vena  cava  inferior 

Lig.  coronarium  hepatis 
Bare  area 


Lig.  triangulare  sinistrum 


falciforme  hepatis 
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Fig. 


116.— The  Liver  from  the  Front,  showing:  the  superior,  right,  and  anterior  areas 
of  the  parietal  surface. 


an  inch  below  the  tip  of  the  tenth  rib.  Its  lower  margin  passes  from  this  point^ 
obliquely  upwards ;  it  follows  the  curve  of  the  costal  arch  for  a  little  way,  then; 
crosses  the  middle  line  at  a  point  about  half-way  between  the  umbilicus  and  thd^ 
junction  of  the  xiphoid  cartilage  with  the  sternum,  and  joins  the  left  extremityj 
of  the  upper  surface  at  the  fifth  intercostal  space.  The  liver  is  divided  into; 
right  and  left  lobes  by  the  attachment  of  a  ligament  above  and  in  front,  and  byi 
the  umbilical  or  longitudinal  fissure  underneath  and  behind.  The  right  lobe  is. 
larger  than  the  left,  and  is  suljdivided  into  three  secondary  lobes.  The  left  lob^ 
lies  upon  the  u])per  surface  of  the  stomach. 

Size. — The  liver  is  the  largest  gland  in  the  body,  measuring  transversely  about 
7  or  8  inches,  in  the  vertical  direction  (on  the  riglit  side)  from  6  to  7  inches,; 
and  about  6  inches  from  back  to  front  at  its  thickest  part,  i.e.  the  right  side. 

Structure.— The  liver  is  composed  of  lobules,  held  together  by  connective 
tissue,  and  of  l)lood  vessels.  Ivnmh  vessels,  and  nerves,  the  whole  beimz  invested' 
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'by  a  serous  aud  a  tibrous  coat.     The  lobules  cousist  of  cells,  blood  vessels,  aud  bile 
ducts,  and  are  about  the  size  of  a  piu's  head. 
The  vessels  connected  ^vith  the  liver  are — 

The  hepatic  artery,  which  conveys  arterial  blood  to  the  liver. 

The  portal  vein,  which  conveys  blood  to  the  liver  from  the  stomach, 

niti'sLines,  pancreas,  and  spleen. 
The  hepatic  veins,  which  convey  blood   from   the   liver  to    the 

inferior  vena  cava. 
The  hepatic  duct,  which  conveys  bile  from  the  liver  to  the  small 
intestine. 
These  vessels  enter  and  leave  the  liver  on  its  inferior  surface. 
1       Functions.— The  chief  functions  of  the  liver  are— (1)  The  secretion  of  bdo 
ifroni  the  bl.^od,  which  process  takes  place  iu  the  cells  lying  between  the  blood 
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1  u;.  117.— The  Liver  from  Below  and  Behind,  sliowinfj;  tlie  wliole  of  tlie  vi.sceial  surface 
and  tlie  posterior  area  of  the  jiarietal  surface. 

j  capillaries  and  bile  ducts  in  the  lobules  of  the  liver.  (2)  The  conversion  of  the 
1  exce.ss  of  sugar  formed  in  the  intestine  during  digestion  and  conveyed  to  the  livei 
I  by  the  portal  vein,  into  a  substance  called  glycogen.  Glycogen  is  stored  iu  the 
j  liver  until  the  process  of  digestion  is  over,  wlien  it  is  reconverted  into  sugar  and 
I  conveyed  as  wanted  into  the  circulation  again  by  the  hepatic  veins,  (.'i)  Th<- 
I  liver  is  also  known  to  take  an  important  part  in  the  changes  which  occur  in  lb- 
conversion  of  proteids  into  urea.  (4)  V>y  its  cellular  activity  it  helps  to  main- 
tain the  temperature  of  the  body. 

The  nerve  supply  of  the  liver  comes  from  the  left  vagus  nerve  and  from  the 
I  hepatic  plexus,  which  is  derived  from  the  solar  ple.vus  of  the  sympathetic  system. 

THK   C.VLL    liLADDKi;    AND    BILE   DUCTS   OF    THE    LIVER 

The  Gall  Bladder  lies  underneath  the  right  lobe  of  tlie  liver,  with  which  it 
is  connected  by  the  peritoneum  and  also  by  connective  tissue.     In  it  is  stored  th'- 
j   bile,  which  passes  into  the  small  intestine  only  during  digestion.     Bile  rendei 
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fats  digestible  and  also  stimulates  peristaltic  action.     The  bile  or  excretory  ducts 
are  as  follows : — 

(1)  Ductus  biliferi,  microscopic  canals  which  pass  between  the  cells 

in  the  L.ibules  of  the  liver. 

(2)  Interlobular  ducts,  which  lie  outside  the  lobules  and  are  joined 

by  tlie  ductus  liiliferi. 

(3)  Right  and  left  hepatic  ducts,  which  come  from  the  right  and 

left  lobe  of  the  liver,  and  are  formed  by  the  union  of  the 
smaller  ducts  in  the  substance  of  that  organ. 

(4)  Hepatic  duct,  formed  just  outside  the  liver  by  the  union  of  the 

right  and  It^'t  hepatic  ducts. 

(5)  The  cystic  duct,  which  conies  from  the  gall  bladder. 

(G)  The  bile  duct,  formed  by  the  union  of  the  hepatic  and  cystic 
ducts,  which  conveys  the  bile  to  the  duodenum. 

THE  PANCREAS  ! 

The  Pancreas,  about  6  inches  long,  is  an  irregular-shaped  gland  lying  trans- 
versely on  the  posterior  wall  of  the  abdomen  and  behind  the  stomach.  Its  right 
extremity  or  head  curves  downwards  and  rests  upon  the  duodenum ;  its  left 
extremity,  called  the  tail,  is  narrow,  and  extends  to  the  lower  part  of  the  spleen. 

It  secretes  a  fluid  called  pancreatic  juice^  which  is  carried  into  the  duodenum 
l)y  the  pancreatic  duct  through  a  common  opening  with  the  bile  duct,  and  there 
acts  on  all  classes  of  food,  converting  proteids  into  peptones,  starch  into  sugar,  and 
emulsifying  fats. 

The  nerve  supjjly  of  the  pancreas  comes  from  the  hepatic  and  splenic  [ilexuscs,  j 
which  are  derived  from  the  solar  plexus  of  the  sympathetic. 

THE   SPLEEN  I 

The  Spleen,  one  of  the  ductless  glands,  is  an  oblong  body  about  5  or  6  inches 
long,  deeply  placed  in  the  abdomen,  behind  the  stomach.  It  lies  obliquely,  chiefly 
in  the  left  hypochondriac  region,  but  its  upper  extremity  extends  medially  to  j 
the  epigastrium.  Its  upper  and  lateral  surface  is  convex,  and  is  in  contact  with  i 
the  under  surface  of  the  posterior  part  of  the  diaphragm  ;  its  medial  surface  is  con- 
cave, and  rests  anteriorly  upon  the  posterior  or  inferior  curved  wall  of  the  stomach 
and  the  tail  of  the  pancreas,  posteriorly  upon  the  left  kidney.  It  is  plentifully 
supplied  with  blood  and  lymph  vessels,  and  with  nerves,  which  enter  into  its 
substance  through  a  longitudinal  cleft  on  its  medial  surface  called  the  hilum. 
The  spleen  is  dark  red  or  purple  in  colour ;  it  is  a  soft  pulpy  organ,  consisting 
of  cells  and  intercellular  substance,  and  is  very  vascular.  It  is  believed  that 
important  changes  are  eCiected  in  the  blood  during  its  passage  through  the  spleen, 
and  that  some  of  the  colourless  blood  corpuscles  may  originate  there,  but  the 
functions  of  this  organ  are  not  yet  definitely  known. 

The  hlood  sujrplij  of  the  spleen  comes  from  the  splenic  artery,  which  divides 
and  subdivides  into  arterioles  which  terminate  in  capillaries.     These  capillaries 
ramify  all  through   the  substance  of   the  spleen,  and  are  peculiar  in  that  they 
terminate  in  spaces  in  the  splenic  tissue  with  no  proper  walls  except  the  cells 
of  the  spleen,  so  that  the  blood  is  thus  brought  into  direct  contact  with  the 
elements  which  form  the  spleen  pulp.     The  blood,  having  thus  circulated  through, 
the  spleen,  is  collected  by  veins,  which  all  unite  to  form  the  splenic  rein,  and  this  | 
in  its  turn  unites  with  the  superior  mesenteric  to   form  the  j^ortal  rein.     Theil 
nerve  supply  of  the  spleen  comes  from  the  sjjlenic  plexus,  which  is  derived  fromi! 
the  coeliac  part  of  the  solar  plexus. 

THE   PROCESS   OF   DIGESTION 

The  process  of  digestion  is  tliat  by  which  food  substances  are  altered  and  so 
rendered   capable  of  being  absorbed  into  the  system  by  the  blood  and  lymph 
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capillaries.  In  the  mouth  the  teeth  crush  up  the  food,  and  the  saliva  acts  upon  it, 
-ouverting  most  of  the  starch  into  sugar,  wliich  is  rapidly  absorbed  into  the  system 
Ihrou^'h  tlie  mucous  membrane.  The  food  then,  having  been  moistened  by  the 
'saliva? is  formed  into  a  bolus,  and  carried  by  the  tongue  to  the  back  of  the  mouth, 
where  it  passes  over  the  superior  opening  of  the  larynx,  through  the  pliaryn.x,  and 
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Fig.  118.— The  Vlscer.v  and  Vessels  on  the  I'o.sterior  Abdominal  Wall. 
The  stomach,  liver,  and  most  of  the  intestines  liave  been  remuveil.     The  stumach  bed  i»  well  shown. 

enters  the  a?sophagus.  A  wave  of  contraction,  termed  peristalsis,  passes  along 
the  pharynx  and  cesophagus,  and  by  this  means  the  food  is  carried  down  the 
tube  and  enters  the  stomach  through  the  cardiac  orifice.  Here  it  is  mixed  witli 
the  gastric  juice  secreted  by  the  mucous  membrane  of  the  stomach  ;  this  acts  ui>on 
the  proteids  and  converts  them  into  peptones,  which  are  soluble  and  are  absorhed 
by  the  blood  vessels.     The  partially  digested  food  then  passes  into  the  small  intestine 
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through  the  pyloric  orifice.  It  is  now  called  chyme,  and  consists  of  starches  which 
have  escaped  the  action  of  the  salivary  glands,  proteids  which  have  escaped  that 
of  the  gastric  juice,  fats  which  have  not  been  acted  upon  at  all,-  indigestible 
substances,  and  also  a  certain  anwunt  of  saliva  and  gastric  juice.  In  the  duodeuum 
the  chyme  meets  with  two  lluids— bile  from  the  liver,  and  pancreative  juice  from  the 
pancreas.  Bile  acts  upon  the  fats ;  pancreatic  juice,  aided  also  by  the  secretions 
of  the  intestinal  glands,  acts  upon  the  proteids  and  starches,  so  that  all  kinds  of 
food  are  here  rendered  digestible.  The  chyme  now  becomes  of  a  milky  appearance 
owing  to  the  emulsification  of  fatty  matter,  and  is  called  chyle,  which  passes 
through  the  small  and  large  intestines,  digestion  and  absorption  continuing  until 
only  waste  matter  remains. 


Fin.  110.— Antkkioi;  Aspect  of  Tiiunk,  >liu\viiiL,'  Miiface  t(»i"ii;iai-liy  of  viscem. 
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I'.S. 

Pnra-9temal  line. 

Pi. 

riiura. 

P". 

I'soas. 

V. 

Verticil  inguinal  line. 

0. 

(Zsniiliagus. 

H.r. 

Right  ureter. 

I.e. 

Infracostal  line. 

R.K 

Right  kidnoy. 

L.r. 

Left  ureter. 

T. 

Iiitertul)ercular  line. 

L.K. 

Left  kidney. 

C.I. 

Coiiniion  iliac  artery. 

I-v. 

Trnnspjioric  line. 

Sp. 

Spleen. 

E.I. 

E.\tenml  iliac  arUry. 

T. 

Trachea. 

H.n. 

Suprarenal  gland. 

I.V.C 

.  Inferior  vena  cava. 

A. 

.\">rta. 

p.\. 

Panore.xs. 

r. 

Umbilicus. 

IM,. 

Ki(,'ht  lung. 

D. 

Diiotlenuin. 
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CHAPTER   X 

THE  URINARY  ORGANS  AND  THE  SUPRARENAL 
CAPSULES,  THE  UTERUS  AND  THE  0\'AR1ES 

The  Urinary  Organs  are — 

The  kidneys. 
The  ureters. 
The  bladder. 
The  urethra. 

The  Kidneys  are  a  pair  of  beau-shaped  glauds  which  lie  on  either  side  f" 
the  sjjine  in  the  lumljar  region,  behind  the  peritoneum.     They  are  about  4i  inch* 
long,  2  inches  wide,  1^  inch  thick,  and  weigh  about  4-|  ounces.     They  are  closely 
invested  by  a  thin  fibrous  capsule,  are  embedded  in  fat,  and  are  further  surroundedj 
by  a  loose  sheath  called  fascia  rcnalis.     The  upper  extremity  of  the  right  kidney' 
is  on  a  level  with  the  last  thoracic  vertebra,  its  lower  extremity  usually  reaches 
to  a  point  about  1:^  inch  above  the  highest  part  of  the  crest  of  ilium :  the  left 
kidney  generally  lies  a  little  higher  than  its  fellow.     They  rest  posteriorly  upo 
the  diaphragm,  and  upon  the  psoas  and  quadratus  lumborum  muscles,  and  ai 
kept  in  position  by  the  neighbouring  structures  and  by  the  fascia  renalis,  whic  i 
is  connected  with  that  enveloping  the  diaphragm  and  other  muscles.      On  th 
medial  and  anterior  surface  of  each  kidney  is  an  opening  called  the  hilum,  whi( ' 
communicates  with  the  re7ial  sinus  or  cavity  of  the  gland,  and  through  which  th 
ureter,  vessels,  and  nerves  pass.     The  substance  of  the  kidney  consists  of  minub 
tubes  and  of  blood  vessels  held  together  by  connective  tissue.      It  obtains  ii- 
hlood  suiyphj  from  the   renal  artery,  which  springs  direct  from  the  aorta.     Thi- 
blood,  having  traversed  the  substance  of  the  kidney,  is  collected  by  veins,  whicli 
unite  to  form  the  renal  vein,  and  is  finally  conveyed  by  it  to  the  inferior  ven;i, 
cava.     The  kidneys  are  supplied  by  lymph  vessels  as  well  as  blood  vessels,  andi 
their  nerve  siqrply  comes  from  the  renal  plexus.     The  function  of  the  kidneys  i? 
to  separate  urine  from  the  blood.     Urine  is  a  product  of  chemical  action,  and  con 
sists  of  urea  and  uric  acid,  which  are  nitrogenous  matters,  also  water,  in  which  ai' 
dissolved  salts  and  gases. 

The  Ureters  are  two  tubes  for  the  conveyance  of  urine,  about  10  inches  louj 
directed  downwards  and  slightly  medially  from  the  hilum  of  each  kidney  to  th' 
bladder,  which  they  pierce  very  obliquely  on  its  posterior  surface  on  each  side 
When  the  bladder  is  distended  these  two  openings  are  a  little  more  than  2  inche.- 
apart ;  the  long  oblique  course  of  the  ureters  tiu'ough  the  bladder  wall  makes  theiitj 
openings  valvular,  and  prevents  the  backward  How  of  urine. 

The  Bladder  is  a  muscular  sac  for  the  reception  of  urine.  It  lies  in  the] 
anterior  part  of  the  small  pelvis.  When  empty  its  apex  or  summit  comes  to  aboul 
tlie  level  of  the  upper  border  of  the  symphysis  pubis,  but  when  distended  il 
reaches  into  the  abdominal  cavity.  Its  shape  alters  according  to  the  amount  o!i 
fluid  it  contains.  When  empty  it  is  somewhat  triangular,  when  distended  i 
assumes  an  oval  form.  In  a  normal  condition  it  can  contain  about  a  pint.  Tin 
opening  into  the  urethra  is  situated  on  its  under  surface.  It  is  supplied  by  blooi 
and  lymph  vessels.  Its  nerve  supply  comes  from  the  vesical,  an  oh'set  of  tin 
hypogastric  plexus. 


THE  UHINARV  OKGANS,  ETC. 
The  Urethra  in  the  female  is  almnt  1 1  •    ■   ■ 

.tl,eMa,Ue,  ,0  tl.e  exterior     Tl,:  «'   est'^tt'™^'  ""'"  ™"™."  "-  '"'"' 
oat  0.  tlas  ,ass.,e  are  a„.a„,,ea  so  as  lot"  a^'sXetr^nS.  "^  ""  '■"-"- 


^T.:ia..R  Aspect  of  Tiu-.vk.  .hms 


T.       Trachea. 
■^-      Aorta. 
'-'-  U-ftlun^'. 

St.     Stomach. 
14 


Sr.  Spletii. 

L.  Liver. 

S.R.  Suprarenal  gfland- 

LK.  Left  kiiliiev. 

R-K.  Riifht  ki.lnpv 


P.  rurirreas. 

PU  I'Icura. 

D.C.  Descendiii!,' colon. 

A.t".  Ascending  colon. 

i:.  Rectum. 
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THE   8UPEAEENAL   GLANDS 

The  Suprarenal  Glands  are  two  small  ductless  glands  which  rest  upon  t 
upper  surfaces  of  tlie  kidneys.  Their  functions  are  not  clearly  known.  Tliey  a 
plentifully  supplied  with  blood  from  three  arteries — the  aorta,  the  inferior  phren 
and  the  renal,  and  with  nerves  from  the  solar  plexus. 

THE   UTEUUS   AND   THE   OVAPJES 

The  Uterus  is  a  hollow  muscular  organ  which  lies  in  the  pelvic  cavity  of  tl 
female,  between  the  bladder  and  the  rectum.  It  is  invested  by  the  peritoneui 
folds  of  which  connect  it  witli  the  bladder  in  front  and  with  the  rectum  beiiin 
while  one,  called  the  hroad  ligament,  extends  from  each  side  of  the  uterus  to  tl 
wall  of  the  pelvis.  The  nerve  snpi^ly  of  the  uterus  comes  from  the  plexus  uter 
vaginalis,  a  continuation  of  the  hypogastric  plexus ;  it  also  receives  fibres  direct 
from  the  hypogastric  and  from  the  vesical  plexus. 

The  Ovaries  are  two  oval-shaped  solid  bodies,  about  1^  inch  long,  which  1 
against  the  wall  of  the  pelvic  cavity  on  each  side  of  the  uterus,  to  which  they  a 
united  by  a  rounded  cord  called  the  ligament  of  the  ovary.  Their  anterior  surfac 
are  closely  connected  with  the  broad  ligament  of  the  uterus. 

Running  along  the  upper  border  of  the  broad  ligament  is  the  uterine  tnhe ;  tl 
is  hollow,  and  by  its  medial  end  communicates  with  the  cavity  of  the  uterus,  ai 
by  its  lateral  end  with  the  abdominal  cavity.  The  latter  extremity  is  surround' 
with  finger-like  projections  or  fimbriae,  one  of  which  is  connected  with  the  ovary. j 


PART   II 

THEORY   OF   MASSAGE 

CHAPTER  I 

THE  INFLUENCE  OF  MASSAGE  UPON  THE  NER- 
VOUS, BLOOD  VASCULAR,  LYMPH  VASCULAR, 
RESPIRATORY,  AND  MUSCULAR  SYSTEMS.  UPON 
DIGESTION  AND  ELLMINATION,  UPON  BONE 

THE  NERVOUS  SYSTEM 

Massage  profoundly  influences  tlie  entire  nervous  system,  and  through  it,  as  well 
as  directly  by  mechanical  means,  affects  all  the  tissues  of  the  body.  According 
to  the  method  employed,  the  effects  of  massage  upon  the  nerves  may  be  either 
stimulative,  promoting  increased  activity  of  the  muscles,  vessels,  and  glands 
•governed  Ijy  them ;  or  sedative,  producing  relief  of  pain  and  of  nervous  irritability. 
Mass<ige  ]in»motes  the  nutrition  of  nerves  by  its  beneficial  effect  upon  digestion 
""1  circulation. 

THE  BLOOD  VASCULAR  SYSTEM 

Massage,  by  direct  pressure  and  by  stimulation  of  the  vaso-niotor  nerves, 
accelerates  the  How  of  blood  through  the  system.  It  also  increases  the  amount  of 
(blood  in  the  parts  under  treatment.  Deep  manipulations,  if  the  area  treated  is 
Isufticiently  large,  cause  a  decrease  in  the  rate  of  and  an  increase  in  the  strength  of 
!the  heart  beat.  This  is  due  to  the  fact  that  the  vessels  in  the  tissues  under 
treatment  are  dilated,  consequently  resistance  is  lessened.  The  back  pressure  of 
arterial  blood  upon  the  heart  being  thus  reliev.ed,  it  is  able  to  contract  more  fully 
jand  80  to  empty  its  cavities  more  completely. 

THE  LYMPH  VASCULAR  SYSTEM 

i  Maspage  accelerates  the  flow  of  lymph  tlirough  the  system  by  centripetal 
pressure  over  the  vessels  and  glands"  and  by  active  and  passive  movements 
tof  the  joints,  the  lym]>h  being  forced  onwards  at  each  contraction  of  the 
I  muscles.  Pressure  upon  the  tissues  promotes  absorption,  so,  when  massage 
lis  employed,  waste  and  poisonous  substances  are  taken  into  the  lymphatic 
'circulation  and  eliminated  from  the  system  more  quickly  than  they  wouhl 
otherwise  be. 
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THE  RESPIEATORY  SYSTEM 

Maiii[)ulation  of  the  muscles  improves  tlie  circulation  and  causes  increase! 
combustion  and  consequent  formation  of  carbonic  acid  gas  in  the  tissues.  Mort 
work  is  thus  thrown  upon  the  lungs,  and  the  result  is  increased  respiratory 
activity,  the  movement  of  inspiration  being  deeper  and  that  of  expiration  more 
complete.  Besides  pulmonary  or  external  respiration,  a  constant  exchange  of  gase^ 
takes  place  in  the  tissues,  oxygen  being  absorbed  by  them  and  carbonic  acid  gat 
taken  up  by  the  blood.  This  is  called  internal  or  tissue  respiration,  and  i.' 
increased  in  activity  by  massage. 

DIGESTION" 

Massage  aids  digestion  in  the  following  ways:  (1)  It  stimulates  the  nerves 
which  control  the  abdominal  viscera,  so  causing  improved  circulation  and  glandulai 
activity,  resulting  in  increased  secretion  of  digestive  juices  by  the  stomach 
intestines,  liver,  and  pancreas.  (2)  It  promotes  peristaltic  activity  by  exciting 
reflex  action  of  the  nerves  which  control  the  movements  of  the  stomach  ant 
intestines,  and  by  increasing  the  amount  of  bile  secreted  by  the  liver.  (3)  Ii: 
promotes  the  absorption  of  digested  food  substances  by  the  blood  and  lympl 
capillaries,  as  a  result  of  the  improved  circulation  in  the  walls  of  the  alimentar}, 
canal.     (4)  It  strengthens  the  muscular  walls  of  the  intestines  and  abdomen.  ; 

t 

ELIMINATION  j 

Massage  increases  oxidation  and  absorption  and  improves  the  circulation  o; 
blood  and  lymph.  As  a  result,  more  carbonic  acid  gas,  water,  and  urea  an: 
produced  in  the  tissues,  and  are  carried  more  quickly  to  the  organs  by  which  the;; 
are  eliminated  from  the  system,  namely,  the  lungs,  skin,  and  kidneys.  Thi] 
influence  of  massage  upon  the  respu-atory  system  has  already  been  described,  itj 
efl'ects  upon  the  skin  are  to  improve  its  nutrition  and  activity.  The  cutaneou; 
nerves  are  stimulated  so  that  secretory  activity  in  the  sweat  and  sebaceous  gland' 
is  promoted,  while  effete  matter  is  forced  out  of  the  ducts  which  connect  thes 
glands  with  the  surface  of  the  body. 

Abdominal  massage  promotes  kidney  activity  directly  by  stimulation  of  th 
renal  plexus. 

THE  MUSCULAR  SYSTEM 

Massage  improves  the  nutrition  of  muscles,  and  consequently  promotes  theij 
development.     More  arterial  blood  is  brought  to  the  ])arts  under  numipulatioi 
while  effete  matter   in    the  veins   and   lymphatics  is   forced   onwards.      Certai 
movements  produce  muscular  contractions,  while  others  allay  nervous  irritabilii 
and  muscle  fatigue. 

BONE 

Bone  is  indirectly  influenced  by  massage  treatment.  Any  increase  in  th 
circulation  of  blood  and  lymph  in  the  muscles  leads  to  improved  circulation  ii 
•the  l)oue3  underlying  them.  Manipulation  of  the  muscles  and  joint  movement 
therefore  promotes  the  nutrition  and  growth  of  bone. 


CHAPTER   II 

pLASSIFICATION    AND    DESCRIPTIOX    OF    MASSAGE 
MOVEMENTS :     EFFLEURAGE,     STROKING.     FRIC 
TION,    KNEADING,     PETRISSAGE,    TAPOTEMENT, 
AND   VIBRATION;    THEIR  PHYSIOLOGICAL  AND 
THERAPEUTIC  EFFECTS 

jVlASSAtiE  movements  are  grouped  under  one  of  the  following  heads : — 

I  Etfieurage. 

Stroking. 

Massage  a  Friction. 
Kneading. 
Petrissage. 
Tapotement. 
Vibration. 

EFFLEURAGE 

;     EflBeurage  is  a  stroking  movement  performed  with  the  whole  of  one  or  both 
|iands  ur  with  the  palmar  surface  of  the  fingers  and  thumb.     TJte  hand  of  the 


Fin.  121.— EFFi.EURAr.E  of  Tin:  Fi.kxor  Mrsci.FS  of  tiik  Wkist. 


jperator  should  be  carefully  moulded  to  the  parts  under  treatment.  Pressure,  of 
larying  degree  according  to  the  nature  of  the  case,  is  made  in  the  direction  of  the 
lenous  blood  and  lymph  How.  For  soothing  eflects  tlie  movement  should  be 
,arried  out  slowly,  rhythmically,  and  gently.  For  stimulating  effects  the  strokes 
fiould  be  (piick  and  strong  (Fig.  121). 
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Physiological  Effects. — Eftieiirage  acts  upon  the  cutaneous  nerves  an 
superficial  vessels.  It  aids  the  return  circulation  of  blood  and  lymph  and  increase 
the  glandular  activity  of  the  skin. 

Therapeutic  Effects. — Ettleurage  accelerates  the  venous  and  lymph  circuit 
tions,  promotes  ab.sorption,  and  is  thus  beneficial  in  relieving  congestion  such  i 
follows  in  cases  of  sprains  and  dislocations.  It  also  relieves  muscular  spasm  an 
prevents  muscle  waste  to  some  extent.  It  is  useful  in  cases  of  insomnia  on  accoui 
of  its  soothing  effect,  and  for  the  same  reason,  as  well  as  to  help  the  circulatio) 
it  is  employed  before,  after,  and  between  other  movements  in  general  and  locc 
massage. 

STEOKING 

The  strokings  employed  in  medical  gymnastic  work  must  not  be  confused  wil 
ettleurage  proper.  In  carrying  out  the  ft)rmer,  pressure  is  often  made  in  tl 
centrifugal  direction.  They  are  frequently  done  over  the  patient's  clothing  and  ai 
primarily  intended  to  infiuence  the  nervous  rather  than  the  circulatory  systei. 


Fig.  122.— STroKiNG  the  Arm. 


They  are  much  used  after  other  movements  for  sedative  effects,  and  should  tli 
be  carried  out  slowly  and  with  gentle  pressure. 

Soothing  Strokings.  —  1.  Sittinf/  head  stroking.  —  Done  with  the  \rd.h\ 
surface  of  the  hands  from  the  forehead,  over  the  head  and  down  the  back  and  si' 
of  the  neck.  ,' 

2.  General  soothing  strokings. — The  patient  lies  in  the  supine  position  wii 
the  arms  by  the  sides.  The  stroking  l)egins  at  the  head  and  is  continued  slowf 
and  gently  down  the  sides  and  front  of  the  arms,  trunk,  and  legs  to  the  feet.        | 

.">.  Back  stroking. — This  is  done  with  the  patient  either  in  the  prone  (forw;i 
lying)  position  or  sitting  or  standing  with  the    hands   resting  against  a  wall 
other  su])port.     The  strokings  are  carried  out  down  the  back  with  the  pain 
surface  of  the  hands,  one  placed  on  either  side  of  the  spine,  or  the  hands  may 
drawn  downwards  directly  over  the  vertebne  one  after  tlie  other. 

4.  Stroking  over  the  region  of  the  heart  in  local  heart  treatment. — The  pati^ 
is  in  the  half-lying  position  and  the  stroking  is  done  gently  with  alternate  hau 
after  tlie  hacking  movement. 

5.  Arm  and  leg  strokings. — These  are  ])erformed  with  one  or  both  hands,  win ' 
are    drawn   slowly   and    gently   down    the   limbs   in    the    centrifugal    direct 
(Figs.  122  and  123).     (If  stimulating  effects  are  required,  this  movement  is  d^ 
quickly  and  vigorously  and  mainly  witli  the  tips  of  the  fingers.) 
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Strokinj^s  have  also  a  leHex  ettect  and  promote  the  functional  activity  <jf  the 
bt^rnal  parts  governed  hy  the  same  nerve  centre  which  supplies  the  skin.  For 
his  reason,  lumbar  side  stroking  and  cross  abdominal  stroking  are  given  in  cases 
if  constipation  and  indigestion  to  promote  glandular,  vascular,  and  peristaltic 
Lctivity.  Liglit  stroking  over  the  gluteal  reflex  area  is  useful  in  cases  of  atony  of 
ihe  rectun).  Strong  stroking  along  the  course  of  the  colon  meciianically  helps 
|,o  carry  forward  its  contents  besides  helping  peristalsis  by  retlex  action. 
\  Lumbar  sufr  strokin;/. — The  stroking  is  done  quickly  and  vigorously  from  the 
iides  of  the  abdomen  in  a  downward  and  forward  direction  over  the  ascending  and 
Jescending  colon. 

!  Cross  abdominal  strolinfj. — A  series  of  semicircular  strokes  are  made  quickly 
'md  somewhat  strongly  from  the  middle  line  laterally,  proceeding  downwards  from 
[he  epigastrium- 


Fir..  1-J.3.— SxnoKiNr.  THE  T.F.o. 

I  Colon  strol-inrj. — {A)  The  palmar  surface  of  the  hand,  with  the  fingers  directed 
jipwards,  is  used  in  stroking  up  the  ascending  colon.  The  hand  is  then  turned,  the 
ringers  are  directed  towards  the  left,  and  pressure  is  made  along  the  transverse 
tolon.  The  hand  is  again  turned,  with  the  fingers  directed  upwards,  and  the 
laroking  continues  along  the  descending  colon.  Deep  pressure  with  the  fingers 
kliould  be  made  at  the  last  part  of  the  movement. 

I  {B)  The  right  hand  is  placed  upon  the  descending,  the  left  on  the  a.scending 
i'olon,  with  the  fingers  of  Itoth  directed  upwards.  Each  hand  is  then  moved 
jiiraultaneously,  the  right  downwards  with  firm  pressure  over  the  descending  colon, 
Mie  left  upwards  with  equal  ])ressure  over  the  ascending,  and  then  from  right  to 
left  over  the  transverse  portion  of  the  large  intestine. 


FRICTION 

Friction  is  carried  out  with  the  palmar  surface  of  the  hand  and  fingers,  or  witli 
;he  tips  of  the  latter  or  the  tip  or  ball  of  the  thumb.  Also  with  the  dorsiU  jiajject 
f  the  nnddle  jthalanges  of  the  fingers.  It  is  a  decji  movement  in  which  tlu'  tissues 
ire  moved  in  a  circular  direction  upon  the  underlying  structures.  In  performing 
<l  the  ell)ow  should  be  in  the  extended  position,  so  that  the  weight  of  the  l>ody  may 
1^)6  thrown  into  the  movement. 

Serir  frictions  may  be  carried  out  as  follows: — 

The  tips  of  the  thumb  and  index  finger  are  placed  against  each  other  and 
ipplied    to  the  nerve.     Smidl    frictions  are   then  made  as  the  fingers  are  drawn 
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gradually   along    it.       Local   or   static   nerve  frictions    are    so    named    when   tli 
movement  is  only  carried  out  on  one  particular  point  of  the  nerve. 

Colon  frietion  is  performed  with  tlie  palmar  surface  of  the  first  three  fingei 
lield  in  close  apposition  to  each  other,  or  with  the  tips  of  the  three  first  fingers  . 
both  hands  placed  Ijack  to  back.  Small  circular  frictions  are  then  made  with  fin 
pressure  over  the  CiECum  and  along  the  ascending,  transverse,  and  descendin 
portions  of  the  colon  (Fig.  124). 

Physiological  Effects. — Friction  increases  the  glandular  activity  of  the  skii 
and  accelerates  the  flow  of  blood  and  lymph  through  the  parts  under  treatmenti 
Local  temperature  is  thus  raised  and  absorption  is  promoted.  i 

Therapeutic  Effects. — Friction  is  one  of  the  most  useful  of  all  the  proj 
cedures  of  massage  for  breaking  up  inflammatory  products  and  promoting  th.; 
absorption  of  efl'usion.  It  is  therefore  employed  in  the  later  treatment  of  sprainj 
dislocations,  and  in  inflammation  of  joints.  When  acute  inflammation  is  present, 
friction  should  not  be  applied  directly  to  the  inflamed  joint,  but  to  the  parts  abov. 
it,  80  as  to  relieve  congestion  and  to  draw  the  blood  away  from  the  affected  area! 


Fig.  124.— Colon  Friction.  i 

FricUon  is  employed  in  cases  where  the  functional  activity  of  the  skin  is  impaire(| 
as  in  chronic  myositis  and  chronic  subcutaneous  fibrositis.  Frictions  over  thj 
forehead  and  head  are  useful  in  cases  of  neuralgia.  They  are  employed  along  tb' 
nerve  trunks  in  cases  of  paralysis  and  tabes  dorsalis  to  improve  and  maintain  th 
nutrition  and  function  of  the  nerves  and  muscles.  Also  in  neuritis  and  neuralgi; 
to  break  up  the  products  of  inflammation,  promote  their  absorption,  and  improvi 
nutrition. 

Friction  along  the  course  of  the  colon  strengthens  its  walls,  helps  peristakiil 
mechanically  helps  forward  the  intestinal  contents,  breaks  up  and  promotes  th 
absorption  of  infiainmatory  products,  and  stretches  adhesions. 


KNEADING 

Kneading  is  a  modified  form  of  friction,  more  superficial  and  extensive,  and  i' 
distinct  from  petrissage.  In  the  movements  which  come  under  this  heading  thi 
mdscles  are  pressed  and  rolled  upon  the  underlying  tissues. 

They  are  carried  out  as  follows  : — 

1.  Arm  and  leg  kncadinf/. — The  hands  are  placed  one  on  either  side  or  on  tbj 
front  and  back  of  a  limb.  The  tissues  are  then  pressed  between  them  and  at  thi 
same  time  a  large  circular  movement  is  made,  the  hands  working  in  diflerer' 
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Idirections  and  iu  such  a  way  that  the  tissues  are  moved  round  under  iheni.  Tliis 
[circular  movement  is  repeated  three  or  four  times  over  a  i»art,  the  hands  are  then 
[moved  without  losing  contact  with  the  patient,  and  the  movement  i»  repeated 


Knkading  the  Oeitoip  Muscle. 


until  the  whole  part  has  been  manipulated.     It  is  used  in  manipulatinfi  tlie  arm 
land  thigh.     This  movement,  done  superficially,  is  sometimes  called  "  rolHn;^'." 
!       2.  Ironi)u/. — The  hands  are  placed,  a  few  inches  apart,  upon  the  back  and  are 
ikept  in  firm  contact  with  the  skin  of  the  underlying  part.     A  circular  movement 
then  made  in  which  the  hands  and  the  muscles  upon  which  they  rest  are  brought 


Fir;,    I'Ji 


jtowards  and  then  carried  away  from  each  other,  aiusing  alternate  compre.««Rion  and 
stretching  of  the  tissues.  Suitable  only  for  the  back.  (Fig.  127.) 
I  3.  Abdominal  kneading. — (o)  Transverse  kneading. — The  hand  is  placed  upon 
j  the  abdomen.  A  pushing  movement  from  side  to  side  is  then  performed  by  the 
,  lieel  of  the  hand  and  the  fingers,  working  alternately.  This  movement  can  be 
made  stronger  by  placing  one  hand  over  the  other,     (h)  Circular  kneading. — The 
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hand  is  placed  on  the  centre  of  the  a])donien.  A  circular  movement  is  then  carrier 
out,  in  which  pressure  is  made  alternately  with  the  wrist,  radial  horder  of  the  hand 
tips  of  the  fingers,  and  ulnar  horder  of  the  hand.  To  make  this  movement  strongei 
one  hand  may  he  placed  upon  the  other,  (c)  Deep  circular  movements  are  niadt 
over  the  c;ecum  and  ascending  colon  hy  the  palmar  surface  of  the  fingers,  over  tlit 
transverse  colon  by  the  \dnar  horder  of  the  hand,  and  over  the  descending  color 
by  the  hall  of  the  thuml).     (Figs.  149  and  150.) 

Physiological  Effects. — Kneading  stimulates  the  nerves,  promotes  tht 
functional  activity  of  the  skin,  accelerates  the  yenous  and  lymphatic  circulations 
and  l)rings  a  larger  supply  of  arterial  blood  to  the  parts  under  treatment.  Conse- 
quently glandular  activity  is  promoted,  and  oxidation  (heat  production),  absorptiou.j 
and  elimination  are  increased.  > 

Therapeutic  Effects. — Kneading  promotes  the  nutrition  and  development  oi| 
muscles,  and  the  absorption  of  intiannnatorv  exudations ;  it  reUeves  venous  con-* 
gestion,  and  prevents  the  thickening  of  muscles. 


Fig.  127.— iRON'ixn  thi:  Back. 

Kneading  of  the  abdomen  improves  the  tone  of  the  abdominal  muscles  and  alsoj 
that  of  the  walls  of  the  intestines.  It  causes  increased  secretion  of  digestive  juiceS' 
and  mechanically  forces  on  the  intestinal  contents  when  employed  along  the 
course  of  tlie  colon.  Kneading  should  therefore  l)e  employed  in  the  treatment  of. 
constipation  and  indigestion ;  in  all  cases  where  there  is  muscular  weakness  or 
atrophy,  as  in  paralysis,  spinal  curvature,  or  rheumatoid  arthritis  ;  in  muscular 
rheumatism  and  writers'  cramp ;  in  tlie  later  stages  of  neuritis,  sprains  and  dis- 
locations, and  in  fractures  when  union  of  the  bone  has  taken  place.  It  is  also 
used  in  treating  certain  disordered  conditions  of  the  heart,  and  in  cases  of  diabetes 
and  obesity. 

PETIIISSAGE 

In  petrissage  the  tissues  are  grasped  in  one  or  both  hands,  raised  from  their 
attachments  and  subjected  to  an  intermittent  double  pressure. 

1.  The  movement  commonly  known  as  2)icki7i[/  vp  is  perhaps  the  petrissage 
movement  most  widely  used.  It  is  carried  out  as  follows :  The  muscles,  eitheri 
singly  or  in  groups,  are  grasped  between  the  fingers  and  thumb  of  each  hand' 
and  lifted  from  the  underlying  tissues.  They  are  then  compressed  alternately 
between  the  fingers  of  one  hand  and  the  thumb  of  the  other,  the  hands  moving 
onwards  between  each  compression  until  the  whole  part  has  been  manipulated. 
This  movement  is  applicable  to  the  limbs,  to  the  abdomen,  to  the  fleshy  parts 
of  the  face,  and  to  the  neck. 
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2.  The  muscle  or  group  of  muscles  is  grasped  in  one  hand,  the  thumb  on  one 
■-ide  and  the  Hngers  on  the  othei'.  The  tissues  iire  tirst  jjressed  down  upon  the 
iiiiderlying  slructurcs,  then  raised  uj)  and  at  the  same  time  squee/.ed.  This  move- 
ment is  applicable  to  the  deltoid,  biceps,  triceps,  and  muscle  groups  of  the  forearm. 
It  is  also  used  in  manipulating  the  ([uadriceps  extensor  grouj),  but  is  then  carried 
,.ut  with  both  hands  and  is  known  as  the  biittrrjfi/  movement.  The  thundj  of 
till'  right  hand  overlaps  the  dorsal  surface  of  the  Hist  Hnger  of  the  left  (or  rice 
r.  rsa),  the  fingers  of  each  are  e.xtended  and  held  in  close  juxtaposition.  The 
muscle  group  is  then  grasped  between  the  palmar  surfaces  of  the  fingers  of  both 
hands  and  manipulated  as  above.  The  masseuse  should  work  with  her  elbow  joints 
rvtended  in  carrying  out  this  movement,  so  as  to  put  her  body  weight  into  it. 

:>.  J\'frismf/e  for  the  calf  muscles. — The  muscles  are  graspeil  at  the  top  of  the 

tlf  by  both  hands,  one  placed  a  little  above  the  other:  they  are  then  carried  from 

>ide  to  side  with  slight  upward  traction  iu  such  a  way  that  a  semicircle  is  described. 


FlO.    1-2S.— rKTriSSAOF— PiCKINO   UP  THK    MUSCT.FS  OF  THE   PaLF. 

The  hands  are  moved  by  degrees  downwards  until  the  whole  group  has  been 
manipulated.  This  movement  is  only  ap])licable  to  the  calf  of  the  leg.  To  carry 
it  out,  the  patient's  knee  must  be  fiexed  and  the  foot  supj'orted. 

4.  Skin  rollinij. — The  fingers  of  both  hands  are  ])laccd  upon  the  part,  and  the 
tissues  are  rolled  towards  them  by  the  thumbs.  This  movement  is  carried  out  in 
the  transverse  ilirection  on  the  limbs  and  trunk,  and  is  used  in  cases  of  chronic 
subcutaneous  fi  I  )rosi  tis. 

The  general  physiological  and  therai)eutic  effects  of  pctri.ssage  are  sinnlar  to 
those  of  kneading.  In  massage  of  the  abdomen  it  has  no  direct  mechanical  eH'ect 
upon  the  viscera,  but  assists  in  toning  up  the  abdominal  walls.  It  is  a  jKirticularly 
useful  form  of  movement  for  stretcliing  contracted  muscles  and  in  atonic  muscular 
conditions. 

TAPOTEMKXT 

In  tapotement  a  series  of  blows  are  administered  in  rai)id  succession,  the  hands 
striking  ah»  inuti'Iy,  and  from  the  wrist  j<nnt  only.  The  best  efVects  are  obUined 
when  the  iinisclcs  are  in  a  state  of  tension  and  when  they  are  struck  transversely. 
All  the  ditlerent  percussive  movements  may  be  classified  as  follows  : — 

1.  Clapping.— The  palmar  aspect  of  the  whole  hanil  is  mmle  concave  by 
slightly  tlcxing  the  fingers  and  contracting  the  palm.  It  is  used  in  applications 
to  the  back,  chest,  an<riindts. 
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Chest  clajjpiny  is  carried  out  as  follows : — 

The  patient  usually  stands  in  the  heave  grasp  position.^  The  gymnast  standi 
in  front,  and  the  clapping  is  done  all  over  the  back  of  the  chest,  beginning  at  tlic 
top  and  working  laterally  from  the  middle  line  towards  the  shoulders  and  sides, 
and  downwards.  Tlie  clapping  is  then  done  on  tlie  sides  of  the  chest ;  on  the 
sternum  a  gentle  hacking  is  given  witli  the  fingers,  and  the  clapping  is  continued 
on  the  front  of  the  chest.  The  movement  is  repeated  three  or  four  times,  and  may, 
be  finished  by  drawing  the  chest  forward  with  a  long  stroking  movement  while 
the  patient  takes  a  deep  breath.  The  clapping  is  done  with  both  hands  workingj 
alternately,  and  should  be  fairly  strong  on  the  back  but  more  gentle  on  the  sides 
and  front,  especially  so  on  the  upper  part  of  the  front  of  the  chest. 

Chest  clapping  is  also  done  in  other  positions,  namely : — 
Neck  firm  standincr 


Stretch  grasp  standing  I   ,      ,    , 

Yard  grasp  standing     i'^^'^  ^^^PP^"^- 


Heave  grasp  sitting 
Chest  clapping  promotes  cellular  activity  in  the  lungs  and  bronchial  tubes,  and; 


Fig.  129.— Clapping. 

facilitates  the  interchange  of  gases  in  the  lungs.  It  loosens  the  mucus  from  the. 
mucous  membrane  of  the  bronchii,  and  facilitates  expectoration.  It  is  employed, 
in  cases  of  emphysema,  chronic  bronchitis,  in  the  milder  forms  of  bronchial  asthma,] 
and  in  cases  of  curvature  and  general  weakness.  , 

2.  Hacking. — Hacking  is  carried  out  in  the  following  ways  : —  ! 

(rt)  With  tbe  ulnar  surface  of  the  three  medial  fingers,  which  are  separated  andi 
slightly  Hexed  (Fig.  130). 

{h)  With  the  palmar  surfaces  of  the  three  medial  fingers,  which  are  separated, 
and  in  the  extended  position.  j 

In  arm  lean  standing,  arm  lean  sitting,  or  forward  lying  back  hacking  eithertj 
of  the  above  methods  may  be  employed.  The  hacking  is  given  either  length-!! 
ways,  with  the  hands  striking  alternately  on  either  side  of  the  spine,  starting 
from  the  top  and  going  down  the  back ;  or  else  in  the  divergent  manner,  the : 
strokes  being  made  laterally  from  and  then  towards  the  spine,  and  continued! 
downwards  from  the  shoulders  until  the  whole  back  has  been  liacked.  The; 
process  is  repeated  three  or  four  times. 

^  For  a  flesL-riptioii  of  this  and  other  positions  mentioned  in  this  chapter  the  student  is  referred  to. 
Chap.  III.  Part  II.  JLi 
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Back  hacking  promotes  reflex  action  and   lias  a  stimulating  eftect  upon  the 
>lr  nervous  system.     It    is  used    in  cases  of    neurasthenia,  locomotor    ataxia, 
(ses  of  the  heart  and  lungs,  and  general  muscular  weakness. 
Hacking   on    the    side    of    the   chest  is   frequently  given  to  promote  cellular 
Nity. 

I   )  Hacking  with  the  ulnar  surface  of  the  little  fingers,  used  in  applications 
I  he  head  and  over  the  region  of  the  heart.     The  little  fingers  of  hoth  hands 
•  al)ducted  and  strike  alternately.     In  heart  hacking  the  strokes  are  very  gently 
lit'.     The  movement  causes  stronger  contractions  of  the  heart. 
((/)  Hacking  with  the  ulnar  surface   of   the    whole  hand.     This  is   a   severe 
IkkI,  and  is  usetl  sometimes  over  the  muscles  of  the  lower  extremities. 
■  )  Hacking  with  the    tips  or    palmar    surfaces    of    the    three   middle    fingers. 
:.li)yed  in  hacking  the  head  when  treating  for  insonniia,  headaches  of  rheumatic 
_ ill.  and  nervous  ahections.     For  stimulating  eh'ects  the  tips  of  the  fingers  are 
.  for  sedative  cHects  the  palmar  surfaces  of  the  fingers. 

(  '')  Tapotement  ;i  air  comprime.     Used  in  local  heart  treatment.     The  hand  is 
iLjht  towards  the  region  of   the  heart  with  the  interphalangeal  joints  of  the 


ngers  extended  and  tlie  metacarpo-piialangeal  joints  slightly  (le.xed.  The  latter 
)int8  are  then  fully  extended  so  that  the  palm  is  made  convex  as  it  strikes  the 
liest  over  the  region  of  the  heart.  The  strokes  should  he  light  and  springy, 
.'his  ni(iveiii(Mit  stimulates  the  heart. 

;>.  Beating. — The  fist  is  half  closed  and  either  its  ulnar  or  palmar  aspect 
Tought  into  contact  with  the  surface  of  the  body.  This  method  of  |)ercussion  is 
i'uly  applicable  to  the  Inittocks  and  to  the  fleshy  part  of  the  thigh.  Sacral  beating 
js  given  for  atony  of  the  rectum  and  bladder,  and  is  much  used  in  treating  con- 
tipution.  It  is  given  in  the  arm  lean  stride  standing,  arm  lean  stoo])  stride  stand- 
[iig,  or  in  the  arm  lean  stoop  stride  sitting  position.  The  toes  should  be  turned 
lightly  in  the  medial  direction.  The  gymnast  stands  at  one  side,  .supports  the 
>atient  with  one  hand  on  the  abdomen,  and  with  the  other  performs  the  bealiug. 
The  strokes  are  made  with  the  i)almar  surface  of  the  half-closed  hand,  either  in 
t  series  of  gradually  descending  semicircular  lines,  extending  from  one  trochanter 
•>  the  other  over  the  sacrum  and  gluteal  region,  or  else  in  a  series  of  obli<jue 
ines  downwards  and  laterally  from  the  sacrum  over  the  gluteal  region. 

Beating  over  the  hips  is  given  in  rheumatic  cases,  and  over  tlie  gluteal  region 
:<m  thigh  for  sciatica  when  the  acute  stage  has  passed. 

Pnvsioi.ocFCAL  Effects. — (Jentle  tapotement  causes  contraction  of  the  .«!uper- 
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ticial  vessels,  while  strong  applications  cause  their  dilatation  and  raise  the  tempera 
tare  of  the  part.  Percussion  of  tendons,  when  extended,  and  of  the  muscle: 
themselves,  particularly  when  applied  over  reflex  areas,  gives  rise  to  muscuki 
contractions.  Tapotement  over  the  spine  and  reflex  areas  causes  stimulation  o 
the  nerve  centres,  and  consequently  increases  the  functional  activities  of  th: 
viscera.  Prolonged  and  strong  tapotement  has  a  benumbing  efl'ect  on  the  part 
This  is  due  to  over-stimulation  and  consequent  exhaustion  of  the  nerves.  ) 

Therapeutic  Effects. — Tapotement  improves  defective  circulation,  and  ii 
beneflcially  employed  when  the  functional  activity  of  the  skin  is  impaired.  It  is 
one  of  the  most  useful  procedures  of  massage  for  promoting  the  nutrition  anoi 
development  of  weak  and  wasted  muscles,  and  for  this  reason  is  a  valuable  movei 
ment  in  cases  of  paralysis,  rheumatoid  arthritis,  and  other  disorders  which  an; 
followed  by  muscular  weakness  and  atrophy.  Neuralgic  pains  are  often  relievei 
by  strong  percussive  applications.  In  cases  of  torpid  liver  tapotement  over  thi, 
region  of  that  organ  increases  its  functional  activity.  Tapotement  over  th» 
abdomen  and  sacrum  promotes  peristalsis,  and  is  therefore  beneflcial  in  cases  oi 
constipation.  Employed  over  the  sacrum  it  is  also  useful  in  cases  of  atony  o, 
the  bladder.  It  is  used  in  affections  of  the  chest,  to  stimulate  cellular  activity; 
loosen  mucus  and  facilitate  expectoration,  and  in  heart  disease  to  stimulate  th' 
action  of  the  heart.  Tapotement  is  contra-indicated  in  hyperesthesia  and  in^ 
flammation,  in  cases  of  chorea,  in  neurasthenia  where  there  is  much  nervous  ex; 
cital)ility,  and  upon  tlie  contracted  muscles  in  cases  of  spinal  curvature,  wry  neckj 
writer's  cramp,  etc. 

VIBEATION  I 

By  vibration  is  meant  a  trembling  movement  of  the  tissues  performed  by  th; 
hand  or  fingers.  Shaking  is  a  larger  movement,  as  the  name  indicates,  but  may  bi 
classed  with  vibration.  | 

Vibration  of  si^ecial  nerve  trunks  is  performed  with  the  tip  of  one  or  mor.j 
fingers.  These  vibrations  may  be  continued  along  the  course  of  the  nerve  or  ma;( 
be  employed  locally.  j 

General  nerve  pressures  are  given  on  the  limbs  and  back.  The  part  is  graspe<j 
with  the  tips  of  all  the  fingers  of  Ijoth  hands  and  pressed  and  vibrated.  ' 

Xerve  vibrations  stimulate.  They  promote  reflex  action  and  nutrition,  ai: 
help  to  restore  or  maintain  the  functions  of  the  nerves  and  the  muscles  suppii' 
by  them.  They  are  for  this  reason  employed  in  treating  diseases  of  the  nervoii 
system,  such  as  paralysis  and  tabes  dorsalis.  They  promote  the  absorption  of  in; 
flannnatory  products,  and  are  given  incases  of  neuritis  and  other  diseases  of  th' 
periplieral  nerves.  Nerve  vibrations  are  used  in  cases  of  heart  disease  to  stinudat 
the  heart  in  a  reflex  maimer  and  to  promote  stronger  contractions.  AVlien  en 
ployed  over  the  region  of  the  heart  they  should  l)e  carried  out  very  gently. 

The  principal  shakings  are : — 

1.  Hook  half  lying  stomach  pit  shaking. — The  masseuse  stands  on  the  right  si«l 
of  and  facing  the  patient.  The  finger  tips  of  both  hands,  palmar  surfaces  in  appi 
sition,  are  placed  midway  between  the  umbilicus  and  the  ensiform  cartilage.  A\ 
the  patient  breathes  out,  the  fingers  are  pushed  in  an  upward  direction  under  thj 
cliest  and  a  shaking  is  performed.  This  movement  acts  on  the  pyloric  end  of  th] 
stomach  and  stimulates  the  celiac  plexus.  It  promotes  peristalsis  and  the  secretio:^ 
of  gastric  juice  to  some  extent,  and  is  used  in  the  treatment  of  chronic  catarrh  anj 
in  atonic  and  dilated  conditions  of  the  stomach.  The  movement  should  berepeatej 
several  times.  ] 

2.  Hook  half  lying  stomach  shaking. — The  masseuse  stands  on  the  left  side  «i 
the  patient  and  facing  towards  the  latter's  feet.  The  fingers  are  separated  an- 
the  tips  are  placed  on  the  abdomen  about  2  inches  below  the  left  margin  of  tl 
thorax.  The  shaking  is  given  with  firm  pressure  made  in  an  upward  direction  ai 
towards  the  middle  line.  It  promotes  absorption  and  the  secretion  of  gastric  jnic 
helps  peristalsis,  loosens  mucus,  and  alleviates  pain  and  discomfort.  It  strengthei 
the  muscular  coat  of  the  stomach  and  is  a  ])articularly  useful  movement  in  casi 
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I   if  dilatation  and  the  disorders  consequent  on  such  a  condition.      Wide  says  that 

'h  the  ahove  movements  should  be  given  fur  from  five  to  ten  minutes. 

'..  Hook  Italf  li/i)i(j  cfuss  ahdomiual  shakinif. — The  masseuse  places  one  hand  on 

[latient's  abdomen.     The  latter  takes  a  deep  l»rcath,  and  during  expiration  the 

M'use  carries  out  a  shaking  movement,  gradually   increasing  in  strength  and 

•lit,  from  side  to   side.     This   movement  promotes  peristalsis,  secretion,   and 

iiUorption.     It  loosens  mucus,  helps  to  stretch  adhesions,  and  tones  up  the  wall.s 

|)f  tlie  intestines.     It  is  used  in  cases  of  atony,  constipation,  chronic  catarrh,  and 

tliarrhoea.     In  the  latter  case  it  sliould  be  very  gently  gi\en. 

i  4  Hook  half  I i/infi  ahdo)iiinal  side  shakinf/,  sometimes  called  lumhar  aide  shak- 
ing.— The  masseuse  faces  towards  the  patient  and  jdaces  the  hands  on  the  abdomen 
(ibove  the  hip  bone  on  each  side.  The  shaking  is  done  by  moving  the  hands  alter- 
fiately  backwards  and  forwards.  It  is  a  quick  movement,  in  wliich  the  i)re.'^sure  is 
ilirected  downwards  and  medially.  It  is  used  in  cases  of  constipation  and  chronic 
•atarrh,  and  has  the  same  etiect  on  the  colon  as  cross  abdominal  stroking  has 
ipon  the  small  intestines. 

The  above  shakings  of  the  stomach  and  intestines  are  contra-indicated  in  Gi.ses 
jf  gastric  ulcers,  inflammation  of  the  alimentary  canal,  or  malignant  growths. 

5.  Hook  half  lyiiui  or  lax  stoop  stride  sittin;/  bladder  shakimi. — The  masseuse 
kands  or  sits  in  front  of  the  patient.  The  palmar  surface  of  the  hands  directed 
downwards,  with  the  fingers  close  together,  are  i)laced  on  the  abdcnnen  a  little 
libove  the  sympiiysis  pubis.  The  intestines  are  puslied  out  of  the  way  to  alhnv  the 
liiands  to  lie  over  the  bladder  as  far  as  possible.  The  patient  is  directed  to  take  a 
jleep  breath,  and   during  expiration   the  shaking  is  given  strongly  with  pressure 

lirected  downwards  and  somewhat  forwards.  The  movement  is  repeated  several 
times  with  sliort  intervals  of  rest.  It  is  used  in  cases  of  clu-ouic  cystitis,  also 
|}»aresis  and  relaxed  and  atonic  conditions  of  the  bladder.  It  causes  contraction  of 
the  muscles  of  the  bladder  and  their  consequent  development,  promotes  cellular 
activity  and  absorption,  and  loosens  mucus. 

6.  Ann  lean  standiny,  or"! 

Arm  lean  sitting,  or     rhaek  tremhle  shaking. 
Heave  grasp  standing  J 

The  hands  are  placed,  one  over  the  other,  in  the  middle  of  the  back,  and  a 
gentle  shaking  is  given  during  expiration.  The  movement  is  rei)eated  several 
Itimes.  It  is  employed  in  treating  heart  cases  on  account  of  its  soothing  ehect,  and 
|is  also  used  in  cases  of  neurasthenia,  tabes  dorsalis,  chronic  myelitis,  and  progressive 
muscular  atrophy. 

7.  Heave  grasp  standing  side  ehest  shaking. — The  hands  are  placed  on  the  sides 
of  the  chest,  the  patient  is  directed  to  take  a  deep  breatli,  and  during  expiration 
the  shaking  is  carried  out  and  a  strong  pressure  given  at  the  end  over  the  lower 

I  part  of  the  thorax  so  that  the  sides  are  pressed  towards  each  other.     This  move- 
Iment  is  used  in  emphysema.     Its  general  effects  are  the  same  as  chest  clap]»ing. 
j       8.  Half  Iging  chest  lift  shaking. — The  masseuse  stands  at  the  patient's  side  and 
places  i»er  hands  on  either  side  of  the  patient's  back.     The  i)atient's  body  is  then 
'lifted  slightly  upwards  and  forwards,  and  the  shaking  is  carried  out  while  the 
I  hands  are  brought  down  over  the  back  and  forwards  over  the  sides  of  the  thorax. 
)The  patient  breathes  in  during  the  first  part  of  the  movement,  an<l  out  as  the 
[Iwinds  are  brougiit   forward  towards  tlie  front  of   the  chest.     This   movement  is 
i repeated  from  four  to  six  times  and  is  generally  followed  by  chest  lift  stroking, 
iin  which   the   patient  is  lifted  in  the  same  way  and  a  stroking  movement  per- 
formed down  the  back  and  over  the  sides  of  the  chest.     Chest  lift  shaking  helps 
respiration.     It   is  a  mild   and  comfortable  movement,  and    is  given  in  cases  of 
iieart  and  lung  disease. 

9.  Hook  half  Iging  under  kidneg  trembling. — This  is  given  in  cases  of  movable 
kidney,  wiiich  must  first  be  replaced. 

The  masseuse  places  both  hands  on  tlie  abdomen,  about  2\  inches  below  the 
margin  of  the  thorax  on  one  side.  As  the  patient  breathes  out  a  continuous 
tremble  shaking  is  given,  the  hands  being  pressed  dee]»ly  medially  and  obliquely 
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upwards  towards  the  kidney.     The  movement  is  said  to  have  a  stimulating  effect 
on  the  tissues  round  the  kidney,  so  helping  them  to  retain  it  in  position. 

10.  Sittiiifi  pharynx  and  sitting  lanjnx  shaking. — The  masseuse  supports  the  I 
patient's  head  with  one  hand  and  grasps  the  larynx  or  pharynx  between  the  thumb  1 
and  index  finger  of  the  other  hand.  A  shaking  movement  from  side  to  side  is  thenj 
carried  out.  This  movement  loosens  mucus  and  has  a  stimulating  efiect  on  thei 
parts.     It  is  used  in  cases  of  chronic  pharyngitis  and  chronic  laryngitis.  | 

General  Physiological  Effects. — Vibrations  and  shakings  stimulate  the 
nervous  system.  They  increase  glandular  and  vascular  activity,  and,  if  very 
vigorously  applied,  cause  muscular  contractions.  Instruments  lor  carrying  out 
vibratory  movements  are  now  much  used,  and  produce  more  powerful  effects  that 
can  be  obtained  by  manual  applications. 

General  Therapeutic  Effects. — Vibrations  and  shakings  stimulate  the  nerves 
and  the  muscles  supplied  by  them,  thus  improving  their  nutrition  and  helping  tn 
restore  or  maintain  function.  They  are  therefore  much  used  in  cases  where  there 
is  loss  of  nerve  power,  either  partial  or  complete,  as  in  paralysis  and  in  the 
various  forms  of  occupation  neurosis.  They  are  also  useful  in  cases  of  neuralgia 
and  in  neurasthenia.  They  increase  the  functional  activities  of  the  organs  of 
digestion,  promote  peristalsis,  and  are  therefore  valuable  movements  in  cases  of 
indigestion  and  constipation.  They  are  employed  in  cases  of  anajmia  and  general 
weakness,  also  in  non-acute  inflammatory  conditions  to  break  up  and  promote  the 
absorption  of  the  products  of  inflammation.  They  are  used  in  certain  cases  ot 
heart  disease  on  account  of  their  soothing  and  strengthening  effect ;  also  in  chest 
affections  to  help  the  interchange  of  gases,  loosen  mucus,  and  help  expectoration. 
By  their  means  deeply  seated  organs  can  be  influenced.  Gentle  vibrations  and 
shakings  can  be  given  in  cases  when  stronger  manipulations  could  not  be  borne. 
A'ibrations  and  shakings  should  be  avoided  when  marked  hyperesthesia  and 
inflammation  are  present. 


Eules  to  BR  Observed  in  Carrying  out  Massage  Movements 


1.  The  patient   sliould   be   placed   in  a  comfortable  position,  and  should  be^ 
directed  to  breathe  freely  throughout  the  treatment. 

2.  The  masseuse  should  place  herself  in  as  convenient  a  position  as  possibl( 
for  carrying  out  the  manipulations,  and  should  breatlie  freely  tiiroughout  theii 
performance. 

3.  The  rate  of  movement  and  the  vigour  of  the  applications  must  vary  accord- 
ing to  the  nature  of  the  case  and  the  condition  of  the  patient,  but  in  evcrg  instancf. 
at  the  beginning  of  a  course  of  massage,  the  applications  should  be  of  a  gentle 
nature,  and  gradually  increase  in  vigour  and  duration  as  the  condition  of  tlic 
patient  improves. 

4.  Care  should  be  taken  to  support  the  limbs  comfortably  while  they  are  beiu. 
manipulated. 

5.  All  movements  should  be  performed  rhythnucally. 

G.  Except  in  giving  percussion,  the  muscles  under  manipulation  should  br 
relaxed. 


CHAPTER  III 

SWEDISH    REMEDIAL.   GYMNASTICS 

,     DESCRIPTION  OF  PASSIVE  AND  ACTIVE  MO\EMENTS-TIIE 
I  FUNDAMENTAL  POSITIONS  AND  THOSE  DERIVED  FROM  THEM 

! 

,0L  inovciiit'uls  may  lie  divided  into  two  classes,  passive  and  active. 

Passive  Movements  are  of  two  kinds : — 
I  (1)  Those  in  wliicli  the  patient's  joints  are  moved  by  the  gymnast,  or  by  some 
ijschauical  apparatus,  without  voluntary  eflbrt  on  the  part  of  the  patient. 
I  (2)  ^lassage  movements.      These  are  carried   out  by  the  gymnast  on  some 
j«rtion  of  tlie  patient's  body,  the  muscles  of  the  latter  being  in  a  quiescent  state. 
i  Active  Movements  are  tliose  performed  by  voluntary  contraction  of  the 
Hi.scles  on  the  part  of  the  patient.     They  include  free,  assistive,  and  resistive 
(Hiplicate)  movements,  and  holdings. 

I  Free  Movements  are  those  carried  out  voluntarily  by  tlie  patient  without 
tther  assistance  or  resistance. 

1  Assistive  Movements  are  those  in  which  the  gymnast  co-operates  witli  the 
|.tient  in  performing  the  movement. 

I  Kesistive  Movements  are  of  two  kinds :  concentric  and  e.xcentric.  Con- 
(|ntric  movements  are  those  performed  by  the  patient  while  the  gynmast 
isists.  Flxceutric  movements  are  those  carried  out  by  the  gymnast  while  the 
Uient  resists.  In  concentric  work  the  muscles  become  shorter  in  spite  of  an 
^•posing  force ;  in  excentric  work  they  contract,  to  oppose  the  movement  which 
1  being  carried  out  by  the  gymnast  or  some  external  agency,  but  tlie  contraction 
I  overcome  by  the  latter  and  the  muscle  lengthens  during  the  movement. 
i  In  concentric  movements  the  amount  of  resistance  given  is  determined  by  the 
fmnast.  In  excentric  movements  the  patient  controls  tiie  resistance  and,  for 
Us  reason,  excentric  movements  should  precede  concentric  ones  in  treating 
litients  witii  very  weak  muscles,  as  in  cases  of  pareses  and  others. 
i  Concentric  and  excentric  movement  for  the  same  group  of  muscles  is  given 
ihen  it  is  desirable  to  exercise  that  group  to  the  exclusion  of  the  antagonising 
Insoles.  F'or  example :  Wiien  the  triceps  is  stretched  and  weak  and  the  biceps 
|.ntracted,  the  patient  is  directed  to  extend  the  forearm  while  the  gymnast  resists 
ioncentric  work  for  the  triceps);  the  patient  is  tiien  tc»ld  to  resist  while  the 
hnnast  Hexes  the  forearm  (excentric  work  for  the  triceps). 

I  The  following  points  should  be  observed  in  carrying  out  couceutric  move- 
tents  : — 

1  (1)  The  opposition  made  at  the  beginning  of  a  course  of  treatment  should  be 
'ight  at  fir.st  and  should  gradually  increase  as  the  patient  gains  in  .strength,  but 
I  should  never  be  so  great  as  to  overcome  the  complete  contraction  of  the  muscli'.< 
jigaged  in  the  movement. 

1  (2)  The  resistance  made  by  the  operator  during  eacii  movement  shoulil  be 
[•aduated.  It  should  lie  slight  at  the  beginning,  gradually  inrrca.se,  ainl  ilien 
[•adually  decrease  towards  the  end. 

I    (3)  When  the  patient   has  contracted  the  muscles  to   their   fullest  voluntary 
uteut  against  resisttvnce,  the  gymnast  should  assist  in  completing  the  movement, 
(id  80  cause  the  further  forcible  contraction  <»f  the  muscles  engaged. 
'5 
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Holdiwjs. — In  holdings  or  static  muscle  work  the  muscles  are  actively  engagei 
in  maintaining  a  certain  position  although  no  actual  movement  is  taking  place 
They  are  used  chieHy  to  teach  the  patient  to  assume  a  correct  position  or  tlu 
body  and  also  to  exercise  the  muscles.  They  are  sometimes  given  to  cause  tin 
strong  contraction  of  one  group  and  to  stretch  the  muscles  and  ligaments  on  tin 
opposite  side. 

Gymnastic  Positions. — 

The  ^vQ  fundamental 2wdtions  are: — 

Standing,  sitting,  kneeling,  lying,  and  hanging.  A  number  of  other  positions) 
known  as  derived  positions,  arise  from  these. 

I.  Standing  Fundamental  Position 

Heels  together. 

Feet  forming  an  angle  of  not  more  tlian  45°. 

Knees  fully  extended. 

Hips  fully  extended. 

Head  erect  and  chin  slightly  drawn  in. 

Shoulders  lield  well  l)ack  and  drawn  down. 

Arms  hanging  by  the  sides. 

Fingers  not  fully  extended. 

Palmar  surface  of  the  hand  in  contact  with  the  lateral  side  of  the  thigh. 

This  position  innervates  all  the  muscles  of  the  back  of  the  neck,  the  back 
extensors  of  the  leg  and  thigh,  and  others.  It  expands  the  chest  and  maintain.'- 
the  pelvis  in  a  correct  position. 

II.  Sitting  Fundamental  Position  1 

The  patient  sits  upon  a  chair  or  stool  with  the  thighs  supported  along  theirj 
whole  length.  I 

The  hip,  knee,  and  ankle  joints  are  kept  at  right  angles.  ! 

The  feet  rest  on  the  floor  or  other  support. 
The  legs  are  kept  slightly  apart. 

The  body  and  head  are  held  erect  as  in  the  previous  position. 
The  arms  hang  by  the  sides. 
In  this  position  the  muscles  of  the  neck  and  those  of  the  back  are  innervated. 

III.  Kneeling  Fundamental  Position 

The  patient  kneels  upon  the  low  plinth,  or  upon  the  floor,  with  the  knees  and 
feet  close  together,  the  latter  plantar  flexed.     The  head,  body,  and  arms  are  main 
tained  as  in  the  standing  fundamental  position. 

The  muscles  innervated  are  for  the  most  part  the  same  as  in  tiie  fundamental^ 
standing  position.  ' 

IV.  Lying  Fundamental  Position 

The  patient  lies  on  the  l>ack  with  the  legs  together  and  the  arms  close  to  thflj 
sides,  so  that  the  whole  body  is  supported.  Once  the  position  has  been  take« 
there  need  be  no  muscle  work.  i 

V.  Hanging  Fundamental  Position 

The  patient  grasps  a  bar,  boom,  or  some  similar  apparatus,  fixed  at  such  O' 
height  that  the  feet  do  not  touch  the  ground  while  the  patient  is  suspended.  Th^, 
hands  slioidd  be  slightly  more  than  the  width  of  the  shoulders  apart.  They  are; 
])ronated  in  making  the  grip.  The  arms,  trunk,  and  legs  are  fully  extended.  Tm, 
head  is  held  erect  or  may  be  thrown  slightly  back. 
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In  this  position  the  shoulder  .and  arm  nmscles  shcmld  work  to  some  extent  to 
•event  the  entire  weiglit  of  the  l»ody  coming  on  the  hands.     The  muscles  engaged 

maintaining  tlie  position  are  the  tlexors  of  the  fingers  and  the  muscles  just 
[entioned. 

Derived  Positions. — 

Various  positions  are  derived  from  the  five  fundamental  i)ositions  by  moving 
le  arms,  the  legs,  and  the  trunk, 

(A)  Positions  Derived  from  the  Fundamental  Standing  Position  by 

]\[OVING   THE   AltMS 

I )    IVinff   or  Hips  Finn  Standin/j. — The   palmar  surfaces  of   the  hands  ar© 
1  ui)on  the  crest  of  the  ilium  on  either  side.     The  fingers  are  extended,  held 
,  apposition  antl  are  directed  forwards  ;  the  thumbs  are  directed  backwards.     The 
[  *bo\vs  are  carried  slightly  backwards. 

,  ;    (2)  Bend  Standi));/. — The  forearms  are  flexed,  the  elliows  are  kept  close  to  the 
;  jJes,  the  wrist  and  fingers  are  slightly  flexed,  and  the  ti])s  of  the  latter  are  ])laced 
I  );  far  back  as  ])ossible  up(m  the  shoulders,     liend  standing  is  the  initial  position 
I  jr  arm  extensions. 
'    (.S)  Forward  Bend  or  Sirini  Standivfj. — The  forearms  are  bent  and  the  elbows 
ised  until  the  upper  arms  are  on  the  same  level  and  in  the  same  plane  as  the 
<iouldei's.     Tiie  elbows  are  kept  well  back.     The  palms  are  directed  downwards 
}id  the  fingers  are  extended. 
'  I   (4)  Speech  Standiwf. — The  arms  and  hands  are  rotated  laterally. 

(5)  Yard  Standing. — The  arms  are  stretched  out  sideways  and  raised  to  the 
vel  of  the  shoulders.  The  palms  are  directed  downwards  and  the  fingers  are 
:tended. 

(6)  Heare  Standing. — {a)  Derived  from  yard  standing  by  supinating  the  fore- 
fms  and  bringing  tlicm  upwards  to  right  angles  with  the  upper  arms,  pahns 
greeted  niedially.  {h)  J)erived  from  yard  standing  l)y  carrying  the  forearms  for- 
jard  80  that  they  form  right  angles  with  the  upi)er  arms. 

(7)  R'-ach  Standing. — The  arms  are  carried  forwards  and  upwards  until  they 
I'e  on  a  level  witii  the  shoulders.  The  elbows  are  kept  in  full  extension,  the 
jinds  on  a  line  with  the  arms,  palms  facing,  and  the  width  of  the  slioulders  apart. 

(8)  Neek  Firm  or  Neck  Best  Standing. — Tlie  finger  tips  of  each  liand  are  i)laced 
f>on  the  lower  part  of  the  neck  so  that  they  touch  each  other.  The  elbows  should 
•  kept  well  back,  the  wrist  and  fingers  extended,  tlie  head  erect. 

(9)  Think  Standing. — This  position  is  derived  from  the  preceding  one  l»y 
acing  the  fingers  against  the  forehead. 

(10)  Stretch  Standing. — This  position  arises  from  bend  standing  by  stretching 
learms  upwards  over  the  head,  j)alnis  directed  medially,  wrists  straight,  and  elbows 
u\  fingers  fully  extended.     The  hands  should  be  somewhat  more  than  the  widtli 

the  shoulders  apart. 

(11)  Crutch  Standing. — The  arm  is  ])laced  over  a  boom  so  that  tlie  body  is 
ed.  This  position  is  used  in  giving  side  flexions  in  the  cervical  region  in  cases 
scoliosis. 

Yard,  Heare,  Beach,  and  Stretch  Grasp  Standing  ari.se  by  taking  the  yard, 
^ave,  reach,  and  stretdi  positions  with  the  hands  grasping  some  8ui>port,  such  as 
le  poles  or  rib  stool. 

(li)  Positions  Derived  from  the  Fundamental  Standing  Position  hy 
Moving  the  Legs 

(1)  Close.  Standing.— The  feet  are  parallel  and  tlicir  medial  bordei-s  are  in 
nitact  with  each  other. 

(2)  Stride  Standing.— Th(\  feet  are  moved  laterally  about  one  foot  length 
ich,  tlie  same  angle  l»eing  maintained  between  them  a.s  in  the  fundamental 
©itiou. 
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(3)  ITalk  Standinfj. — One  foot  is  placed  al)Out  two  foot  lengths  straiwlit 
forwards  or  forwards  and  laterally.  The  weight  of  the  body  shonld  rest  equallv 
upon  the  two  legs. 

(4)  Toe  !:<tanilinfi. — Arises  by  raising  the  lieels  off  the  ground  and  at  the  sameii 
time  keeping  them  in  contact  with  each  other.  | 

(5)  Knte  Bend  or  Cnrfsci/  Standiiuj. — The  knees  are  flexed  and  separated.  i 

(6)  Toe  Knri'  Jiend  Stand  in;/. — Is  a  combination  of  tlie  two  preceding  positiona.:! 

(7)  Half  IFook  Sfandin;/. — The  knee  is  raised  until  the  thigh  forms  a  rightii 
angle  with  the  trunk  and  the  leg.     The  toes  are  pointed  downwards.  j 

(8)  Step  Sfandin;/. — Same  as  the  preceding  except  that  the  foot  is  supported,    j 

(9)  Instep  Lean  Sfandiiif/. — One  knee  is  l»ent  and  the  dorsal  surface  of  the  foot' 
is  supported  upon  a  stool  behind. 

(10)  Heel  Lean  Standimj. — The  leg  is  extended  forward  witli  the  heel  of  tlir 
foot  resting  u])on  a  stool. 

(11)  Fall  Unt  Standinr/. — One  leg  is  moved  forwards  three  foot  lengths,  and  the; 
knee  is  bent  until  it  is  directly  over  the  toes.  The  other  leg  is  extended.  The' 
trunk  is  inclined  forwards,  so  as  to  be  in  line  with  the  posterior  leg. 

(C)  Positions  Derived  from  the  Fundamental  Standing  Position  by 
Moving  the  Trunk 

(1)  Stoop  Standing. — Flexion  takes  place  at  the  hip  joints.  The  body  is  in 
clined  forwards,  the  spine  is  kept  straight,  the  head  is  bent  slightly  backwanU 
the  arms  hang  downwards,  tlie  knees  are  kept  fully  extended. 

(2)  Stoop  Lee/  Lean  Standimj. — Tliis  position  is  the  same  as  the  preceding,  i'^ 
cept  that  the  thighs  are  supported  against  a  boom. 

(13)  Lax  Stoop  Standing. — The  trunk  is  inclined  forwards  and  d(»wnwartK 
flexion  taking  place  in  the  hips  and  spine,  chiefly  the  lumbar  region. 

(-4)  Arcli  or  Backimrd  Bend  Standinr/. — The  trunk  is  bent  backwards,  exteii 
sion  taking  place  chiefly  in  the  dorsal  region. 

(5)  Fall  Standing. — In  taking  this  position  tlie  gymnast  must  stand  behiin 
and  firndy  support  the  patient's  shouklers  and  neck.  It  arises  by  allowing  tin 
trunk  to  fall  liackwards  from  the  ankle  joints.  The  spine  and  legs  are  kejii 
straight  as  in  the  fundamental  standing  position. 

(6)  Side  Arch  or  Side  Bend  Standing. — The  whole  spine  is  bent  to  one  oi 
other  side.  To  take  this  position  correctly  no  forward  or  backward  rotation  of  tlu 
vertebne  should  be  allowed. 

(7)  Turn  Standing. — The  body  is  turned  or  twisted  as  far  as  possil)le  to  eitln 
side.  The  relative  positions  of  the  head  and  shoulders  should  not  lie  altered  ii 
taking  this  position. 

New  positions  can  arise  by  combining  two  or  more  of  the  preceding  derive 
positions. 

Examples :  Wing  Close  Standing,  Yard  Stoop  Stride  Standing. 

(A)  Positions  Derived  from  thk  Fundamental  Sitting  Position  by 
Moving  the  Arms 

(1)  Wing  Sitting. 

(2)  Yard  Sitting. 

(3)  Heave  Sitting. 

(4)  Beach  Sittino. 

(5)  Neck  Firm  Sitting. 
(G)  Stretch  Sitting. 

These  are  taken  in  the  same  way  as  from  tlie  fundamental  standing  position. 

(7>)  1V)SITI0NS  Derived  from  thk  Fundamental  Sitting  Position  by 
Moving  the  Legs 

(1)  Long  Sitting. — Tlie  patient  sits  with  the  legs  outstretched  and  supportc 
along  their  whole  length,  the  trunk  and  thighs  forming  a  right  angle. 
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(2)  Half  Sittimj. — Tlie  patient  stands  on  mu'  lo^',  and  the  tlii;,di  of  the  other  is 
laced  across  a  liigh  ])linth  or  other  apjiaratns  so  that  it  forms  a  rij^dit  angle  with 
le  trunk.  It  should  I)e  supported  along  its  whole  length.  The  lower  leg  hangs 
awn. 

(3)  Stride  SittiiKj. — This  arises  from  the  fundamental  sitting  position  hy 
'parating  the  legs  so  that  the  feet  are  two  foot  lengths  apart. 

(4)  liiilc  Siiiiii;/. — The  patient  sits  astridt;  a  plinth  or  stool.  It  is  called  Jfi;jk 
ide  SittiiKj  when  the  position  is  taken  on  a  high  plinth. 

((7)  Positions  Dicuivkp  ikom  the  Fundamkntal  Sitting  Position  uy 
Moving  the  Ti!Unk 

(1)  Arch  Sifting.  \ 

(2)  Stoop  Sittinij.  I  These  four  positions  are  taken  as  fioni  the  fundamental 

(3)  La.v  Stoop  Sittiwj.  I      standing  position  previously  descrihed. 

(4)  Turn  Sittiny.         J 

(5)  Fall  Siltinr/. — The  patient  inclines  the  trunk  haekwards  from  the  lii])S  as 
ir  as  possihle.     Sui)port  must  be  given  to  the  jtatient's  knees  or  feet. 

(6)  Sprin;/  Sittinij. — This  is  very  like  tlie  fall  out  standing  jnjsition  :  one  leg 
li  bent  forwards  and  the  thigh  is  supported  ui)on  a  stool,  the  other  leg  is  stretched 
jack  wards  and  rests  upon  the  toes.  Tiie  trunk  is  inclinetl  forwards  from  the  hii>8 
b  that  it  is  on  a  line  with  the  posterior  leg. 

This  ixisition  is  much  used  in  cases  of  scoliosis.     In  cases  of  lumbar  scoliosis 

lie  leg  on  the  side  of  tlie  convexity  of  the  curve  is  bent  forwards.     If  there  is 

I  curve  in  the  dorsal  region  as  well,  the  arm  on  the  side  of  the  dorsal  C(»ncavity 

extended  u]»wards  above  the  head,  and  the  arm  on  the  side  of  the  convexity  is 

tretched  backwards  along  the  side  of  the  posterior  thigh. 

(A)  Positions  Deuived  fkom  the  Fundamental  Kneeling  Position  by 
Moving  the  Akais 

Wing,  yard,  neck  firm,  stretch,  etc. 

{B)  Positions  Derived  from  the  Fundamental  Kneeling  Position  by 

Moving  the  Legs 
Stride  knee  standiny. 

(C)  Positions  Derived  from  the  Fundamental  Kneeling  Position  by 

Moving  the  Trunk 
Arch  knee  standiny. 
Turn  knee  standiny,  etc. 

These  arise  in  the  same  way  as  in  the  fumlamental  staiuling  position,  Imt  are 
lot  much  used. 

(A)  Positions  Derived  from  the  Fundamental  Lvini;  Position  by 
Moving  the  Arms 

)9\    \'.,..i'.  V-     .   T    ■        Taken   as  already  descril>ed   in   the  other  fundaineiiUil 
(3)  Stretch  Lyiny.       J      Positions. 

(/.')  IVjsiTioNs  Dhrivei)  from  the  Fundamental  Lyin<;  Position  by 
Moving  the  Legs 

(1)  Stridr  Lyiny. — The  feet  are  separated  by  about  two  foot  lengths. 

(2)  Hook  Lyiny.— The  knees  are  bent  and  the  feet  are  supporte<l. 

(3)  Sit  Lyiny. — The  legs  from  the  knee  downwards  hang  over  the  edge  of  the 
plinth  or  couch. 
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{€)  Positions  Deiuved  fkom  the  Fundamental  Lying  Tosition  by 
Moving  the  Trunk 

(1)  Half  Li/intj. — This  position  arises  l»y  supporting  tlie  l>ack  in  the  midway 
]K)sition  hetween  sitting  and  lying.  The  legs  are  outstretched  and  supported,  or 
else  l)ent  at  the  knees,  with  the  feet  resting  on  the  tloor. 

(2)  JIuok  Half  Lyiw). — Same  as  the  preceding,  excepting  that  the  knees  are 
bent  up  and  the  feet  are  supported  upon  the  plinth.  Position  used  in  massage  of 
the  abdomen. 

(3)  Forward  Lying. — The  patient  lies  prone  on  a  plinth  or  couch.  Position 
used  in  back  massage. 

(4)  Lc[i  Forivard  Lyiwj. — The  patient  takes  this  position  liy  kneeling  on  the 
high  plinth  at  such  a  distance  from  the  end  that  the  thighs  will  lie  su])ported  when! 
the  trunk  is  lowered  to  the  horizontal  plane.  The  ankles  are  firmly  secured  by  a: 
straj)  to  the  plinth,  or  an  oversitter  may  sit  upon  the  patient's  legs.  The  patientV 
liands  are  then  ])laced  upon  the  gynmast's  shoulders,  and  the  latter  places  hiij 
inider  the  patient's  arm-pits  in  front  and  then  lowers  the  trunk  to  the  horizontal 
position.  To  return  to  the  kneeling  position  the  patient  bends  the  hips,  th(j 
gymnast  supporting. 

(0)  Arch  Leg  Forward  Ikying. — Derived  from  the  preceding  position  by  hyper 
extension  of  the  spine,  particularly  in  the  thoracic  region. 

(G)  Side  Ljcg  Trying. — The  patient  lies  with  the  whole  of  the  side  of  one  of  th 
lower  limbs  supi)orted  on  a  plinth.  The  uppermost  leg  lies  behind  the  otheij 
Ikith  are  secured  at  the  ankles  by  a  strap.  The  trunk  projects  sideways  over  th 
end  of  the  plinth.  Tiie  arm  on  the  under  side  is  placed  in  the  neck  firm  positioi 
the  other  arm  is  extended  by  the  side.  The  spine  should  be  in  a  straight  lin 
throughout  its  entire  length. 

(7)  Side  Arch  Leg  Ikying. — Derived  from  the  preceding  position  by  the  patiei 
bending  the  spine  upwards  and  maintaining  this  position. 

There  are  many  combinations  of  these  positions  which  give  rise  to  others. 
Examples :  Yard  J^eg  Forward  Lying. 
Stretch  Sit  Lying. 

Positions  Derived  from  the  J'undamental  Hanging  Position 

(1)  Heave  Hanging. — The  elbows  are  Hexed  and  the  body  is  drawn  up  unt 
the  shoulders  and  ell)0ws  are  on  a  level  with  each  other. 

(2)  Hook  Hanging. — This  position  is  taken  on  the  rib  stool.  It  arises  from  tl 
fundamental  hanging  position  by  drawing  up  the  knees  so  that  tlie  thighs  are 
right  angles  to  the  trunk  and  legs.     The  toes  are  pointed  downwards. 

(.'!)  Arcli  Hanging. — Tlie  patient  grasps  a  l)()om  which  is  on  a  level  with  1 
shoulders.     The  legs  are  in  turn  stretched  out  Itackwards  until  the  weight  of  t 
body  comes  upon  the  extended  arms.     'J'he  toes  rest  upon  the  floor.     Tlie  he . 
should  be  held  slightly  back  and  the  chin  iii. 
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Fir..    131.— CoMruNKii   Apparatus 

CONSI.STINti   OF   (.1)   TltAPKZK,    (li) 

I'KO    Tost,   {C)   IIoom,    (D)    Uib 
Stuul,  (E)  Ui'KiGiiT  Poles. 


i''lG.    loli.— lllL;    bJUOL. 


I'm.  i:53.— T.ow  ri.iNrn. 


l''i«:.  i:;i.— Ilii;ii  I'i.imii 


(The  above  illiistnitions  ^how  the  apiiaratus,  referred  to  in  the  text,  which  is  used  in  carrying  out 
many  of  the  exercises.) 


CHAPTER    IV 
TAHLES  OF  SWEDISH   REMEDIAL  GYMNASTICS 

I    At.t.  the  movements  in  remedial  gymnastics  come  under  tlie  following  names : — 


Flexion. 

Raising. 

Extension. 

Falling. 

Abduction. 

Swinging. 

Adduction. 

Carrying. 

Piolling  (Circumduction). 

Drawing. 

Lifting. 

Twisting. 

Heaving. 

Hanging. 

Expansion. 

Holding. 

Wr 

inging. 

And  besides  these  the  various  massage  movements  previously  given. 


Tables] 
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o 

Standing  Dourle  Arm  carrying  Laterally,  Up- 
wards,  Laterally,   and  Down\vari>s.  —  A  free 
movement  performed  in  time  with  resinration.     In 
treating  p:itients  with   heart  disease  the  arms  are 
usually  raised  only  to  the  horizontal  plane. 

Yard  "Walk  Standing  Dourle  Plane  Arm  Carry- 
ing.—The    I'aticnt  is   in   the   yard  walk  standing 
]iosition,   jialins  directed  forwards.     The  gymnast, 
in  the  walk  standing  ]uisitiun,  grasps  the  patient's 
wrists  (fingers  behind,  thumbs  in  front),  and  carries 
the   arms  forwards   to   the  reach  position,   patient 
resisting,  and    the   patient   then   carries   the   aims 
backwards  to  the  yard  position,  gymnast  resisting. 

Yard  Sitting  Double  Arm  Rolling.— The  gymnast 
stands  close  behind  the  patient,  so  as  to  supjiort  the 
latter's  back,  grasjis  the  elbows  and  carries  the  arms 
forwards,  ninvards,  backwards,  and  downwards. 
Wlien  given  as  a  chest  expansion,  a  small  cushion 
should  be  placed  behind  the  jtalient's  shoulders  and 
kept  in  position  by  the  gymnast's  hij). 

Stketcii  Sitting  and  Stretch  Half  Lying  Double 
Arm  Rolling— The  gymnast  stands  on  the  back  of 
the  plinth  or  on  a  stool  behind  the  patient ;  they 
grasp  each  other's  thumbs,  and  the  gymnast  carries 
out  the  rolling  rapidly  and  in  small  circles.  In  this 
jtosition  the  movement  may  be  followed  by  double 
arm  flexion  and  extension. 

Heave  A.  Sitting  Double  Arm  Rolling. — The 
gynniast  stands  behind  the  jtatient  on  a  stool  ami 
gives  sujtport  with  the  knee.  1  hey  then  grasji  ea<-li 
other's  wrists,  and  the  gymnast  performs  the  rolling,   i 

1 

Is  a  good  resjiiratory  movement. 
It    expands    the    chest    and 
exercises  the  muscles. 

Expands  the  chest  and  streng- 
thens the  muscles  so  that  the 
position   of  the   shoulders  is 
improved  in  cases  of  winged 
sca[iulfe.     iluch  used  both  in 
a  general  table  and  in  cases  of 
kyphosis. 

In   yard   sitting  position  it  is 
given  :  (1)  Slowly  for  respira- 
tion ;     (2)    quickly    for     the 
circulation  ;  (3)  as  a  chest  ex- 
pansion in  cases  of  kyphosis. 
(In  heart  cases  the  arms  need 
not    be    carried     above     the 
hoiizontal  plane.)    It  is  given 
in  stretch  sitting   or  stietch 
half    lying    to    mobilise   the 
joints.      It   is  given    in    the 
heave  sitting  position  to  ex- 
jtand  the  chest,  itnju'ove  the 
circulation,  and  to  help  mo- 
bility. 

1 

Abductors  of  arm  and  ele- 
vators of  shoulder  girdle, 
concentric  and  excentric. 

Extensors  of  shoulder,  ex- 
centric   and    concentric, 
and      those      producing 
backward    movement   of 
the  shoulder  girdle,  ex- 
centric and  concentric. 

No  active  muscle  work,  ex- 
cept iu  maintaining  the 
position. 

1 

s 

•i 
<-> 

Shoulder,    sterno  -  cla- 
vicular and  acromio- 
clavicular. 

>»                 fi 

1 

s 

Double  arm  carrying  later- 
ally,   upwards,    laterally, 
and  downwards- 
Standing. 

Double  plane  arm  carrying— 
(n)  Yard  walk  standing. 
{b)  Yard  stride  standing. 

(c)  Yard       stoop      stride 

standing. 

(d)  Yard  fall  standing, 
(c)  Yard  leg  lean  stand- 
ing. 

(/)  Yard      leg      forward 
lying- 
Double  arm  rolling — 
(a)  Yard  sitting. 
(6)  Stretch  sitting, 
(c)  Stretch  half  lying. 
{d)  Heave  sitting. 
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oiisLK  Lko  Abduction  and 
lasts  stand  in  tlic  walk  posi- 
he  patient  and  facing  ouch 
legs    are    extended.      Each 
at  the  ankle  and  holds  it 
bove  the  knee.     Kesistance 
ast  with  the  thigh   on   tlie 
dnring  abduction,  and  with 
1  side  of  the  ankle,  during 

m 

5  —  ^ 

fll 

d  excentric  and   adduction 
ic    are    given,    when    it    is 
i  group  to  the  exclusion  of 
and  grasp  are  then  the  same 

a  Abduction  and  Adduc- 
EE. — Performed    with    two 

the  patient's  ankles  upon 
described,  with   one  hand  ; 

on  the  medial  side  of  the 
er  abducts  the  legs  while  the 
lateral  side  of  the  ankles  ; 
e  legs  while  the  gymnasts 
of  the  knees. 

1 

1 

BDUCTION  AND  AdDUC'IION. 

ndameutal  hanging  position 
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Q 

Half  Lying  Knkk  Upduawing  and  Downpre.ssing. 
—Tlie  gymnast  stands  beside  the  patient  and  jdaces 
one  hand  upon  the  latter's  shoulder  ami  the  other 
upon  the  knee  of  the  same  side.  The  i)atient  then 
flexes  the  hij)  and  draws  the  knee  up  as  high  as 
})ossiblcand  slightly  laterally  towards  the  shoulder 
while  the  gymnast  resists  ;  the  latter  ilicn  ])resses 
the  knee  downwards  under  the  patient's  resistance. 

In  the  stretch  grasp  standing  ana  back  lean  standing 
])ositions  the  patient  stands  against  the  rib  stool,  and 
the  movement  is  carried  out  as  above. 

Double  Knee  Updrawing  and  Downpressino.— 
Carried  out  as  in  the  preceding,  but  both  legs  are 
working  simultaneously.     The  positions  in  which  it 
may  be  given  are  enumerated  in  the  first  column  in 
the  order  of  difiiculty,    the   first  named  being  the 
easiest.     From  three  to  four  times. 

Stretch  Gra.sp  Lying  Double  Knee  Updrawing 
and  Leg  Outstretching.— The  patient  lies  with 
the  arms  extended  above  the  head  and  grasping  a 
support.     The  knees  are  first  drawn  up  as  in  the 
preceding,  then  extended  and  lowered  slowly  to  the 
couch  or  plinth.     About  three  times. 

1 

Is  used  in  treating  constipation, 
as  it  is  repleting  to  the  ab- 
domen and  helps  peristalsis. 
It  is  a  strong  movement,  and 
renders  respiration  somewhat 
difi^cnlt,    so   should    only   be 
used  for  strong  patients. 

Same  as  the  preceding,  but  as 
both  legs  are  working  it  is  a 
stronger  exercise,  and  is  also 
a  good  corrective  movement 
for  lordosis. 

Same  as  the  preceding,  but  there 
is  more  extensive  muscle  work 
as  the  extensors  of  the  legs 
are  working. 

i 

Flexorsofthehip,  concentric, 
and   excentric,    and    ab- 
dominal   muscles    stati- 
cally. 

Flexors   of  the   hip,    con- 
centric    and     excentric. 
Abdominal  nmscles,  con- 
centric and  excentric. 

In     knee    upilrawing     the 
flexois  of  the  hip,   con- 
centric,   and    abdominal 
muscles,   concentric.     In 
leg  outstretching  the  ab- 
dominal     mu.scles,      ex- 
centric, extensors  of  the 
leg  first  concentric  then 
excentric.     Flexors  ol  the 
hip,  excentric. 

1 
1 

a 
'o 

Hip. 

Hip  and  lumbar  spine. 

Hip,  lumbar  spine,  and 
knee. 

.1 

Knee  updrawing  and  down- 
pressing  (single)— 
(rt)  Half  lying. 
(6)  Stretch  grasp  stand- 
ing, 
(c)  Back  lean  standing. 

Knee  updrawing  and  down- 
pressing  (double) — 
(a)  Lying. 
{b)  Halfljing. 
(c)  Stretch  grasp  lying. 
{d)  Stretch  grasp  stand- 
ing, 
(e)  Hanging. 

Knee  updrawing  and  leg  out- 
stretching (double)— 
Stretch  grasp  lying. 

1 
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SiTiTXG  Chest  Lifting.- The  gymnast  stands  be- 
hind the  patient  and  gives  support  with  the  hip  of 
one  side.  A  cushion  may  be  placed  behind  the 
patient's  shoulders  as  well.  The  hands  are  passed 
over  the  patient's  shoulders  and  placed  under  the 
armpits  so  that  the  Angers  are  directed  backwards. 
As  the  jiatient  takes  a  deep  breath  the  chest  is 
lifted  and  the  shoulders  are  carried  back  by  the 
gymnast.  Care  should  be  taken  to  support  the  liack 
firndy  during  the  lifting  and  carrying  back,  so  as 
to  expand  the  chest  and  not  draw  the  whole  trunk 
back.  The  shoulders  are  lowered  as  the  patient 
breathes  out. 

High  Ride  Sitting  Chest  Lifting.— Same  as  tlie 
above,  except  that  the  gymnast's  grasp  is  somewhat 
ditferent,  the  hands  being  placed  under  the  patient's 
arm|)its  from  behind,  with  the  fingers  directed  for- 
wards ;  also  the  support  is  given  with  the  gymnast's 
chest  instead  of  the  hip. 

SirrixG   Chest  Lifting  in   Differext  Plaxi-.s.— 
The  movement  is  given  as  described  above  in  sitting 
chest  lifting.     The  patient  sits  first  facing  forward.*, 
then  turns  the  trunk  to  either  light  or  left,  and  the 
movement  is  rei)eated. 

Half  Lying  Ciiicst  Lift  Stkokixg.— The  gymna.st 
stands  in  front  or  on   the  right-hand  side  of  the 
patient  and  places  both  hanils  high  up  under  the 
back.       During    inspiration    the    patient    is   lifted 
slightly  upwards  and  forwards,  and   the  gymnast 
then  draws  the  hands  down  the  back  and  forwards 
over  the  lower  jiart  of  the  sides  of  the  chest,  finish- 
ing with  a  suitable  degree  of  ]>ressure  over  the  front 
of  the  ribs  as  the  patient  breathes  out. 

1 

Is  an  excellent  respiratory  move- 
ment which  can  be  modified 
for  weak  patients.     Mobilises 
the  joints  of  the  thorax,  ex- 
]iands  the  chest.     Is  used  in 
iieart  ca.ses  and  in  diseases  of 
the  chest. 

Same  as  the  above  ;  but,  owing 
to  the  turn  position,  mobility 
in  the  joints  is  increased,  and 
the  chest  and  lungs  are  more 
completely  influenced. 

Is   a   gentle   resfiiratory   move- 
ment in   which    pre.-sure    of 
varying  degrees  can  be  given 
over  the  ribs  to  help  expira- 
tion.    It  is  given  in  cases  of 
emphy.sema   with    firm   pres- 
sure. 

1 

Inspiratory. 

_ 
n 

> 
1 

a 

a 
4 

Costo- vertebral,  costo- 
stenial,     sterno-cla- 
vicuiar,  andacroniio- 
clavicular. 

Costo  -  vertebral      and 
costo-sternal. 

.1 
1 

§ 
5? 

Chest  lifting— 
(rt)  Sitting. 
(b)  High  ride  sitting. 

Chest    lifting    in    dilFercnt 
planes— 
Sitting. 

Chest  lift  stroking— 
Half  lying. 
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iiM    Staxhixo    Ciir.sT    Expansion. —The 
t  stands  iiehind  the  patient  and  gives  sup- 
the  back  with  her  own  chest ;  a  cushion  may 
id  between  to  increase  the  expansion.     The 
t  then  grasps  the  patient's  elbows  and  draws 
ackwards  during  inspiration.      This  luove- 
3   repeated   several  times  with  short  pauses 

-The   gymnast 
tient  with  one 
[    between    the 
ap  each  other's 
patient's  arms 

PANSION.— The 
i,   two   upright 
ind  in  the  fall 
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the  same  time 
strong  jiull  on 
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ve  position.     A 
nt's  shoulders, 
ymnast's  knee, 
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1 

Wing  High  Ride  Sitting  Chicle  Turning.— Tliis 
is  a  movement  combining  side  flexion  and  rotation 
of  the  spine. 

The  gymnast  stands  behind  the  patient  and  passes  the 
right  arm  over  the  latter's  right  shoulder  and  under 
the  arm  from  the  front,  so  that  tlie  back  of  the 
gymnast's  foicarni  and  hand  rests  against  the 
patient's  back.  The  gymnast's  left  hand  is  pa.s.sed 
under  the  patient's  lelt  arm  and  placed  upon  the 
front  of  the  latter's  left  shoulder.  The  patient's 
head  rests  upon  the  gymnast's  right  shoulder.  The 
gymnast  carries  the  trunk  sideways  towards  the 
right,  backwards  and  forwards,  so  that  a  circle,  or, 
more  correctly  speaking,  an  ellipse,  is  described. 
This  is  repeated  several  times  and  then  the  position 
of  the  gymnast's  liaiids  is  reversed,  the  patient's 
head  is  [ilaced  upon  the  left  shoulder  .and  the  move- 
ment is  carried  out  several  times  to -the  left. 

The  side  flexion  should  take  place  only  in  the  dorsal 
region,  and  as  the  trunk  is  rot;ited  backwards  and 
carried  forwards  the  gymnast  should  at  the  same 
time  slightly  lift  it  upwards. 

When  given  as  a  respiratory  movement  it  is  carried 

out  slowly,  the  j.atient  inhales  during  the  rotation 

of  the  trunk  and  exhales  at  the  completion  of  the 

movement. 
When   given    for  the   circulation    the    movement    is 

Ciirried  out  more  quickly  and  is  more  limited   in 

extent. 
When  used  to  influence  the  portal  circulation  especially, 

a  larger  ellipse  is  described  and  side   flexion   and 

rotation  are  increased. 
For  heart  jiatients  the  movement   .should    be   slowly 

carried  out,  so  tliat  res  j.i  rat  ion  may  not  be  hindered. 

i 

Helps  the  circulation  and  espe- 
cially    that     of    the     portal 
system.       Helps     respiration 
and    improves    mobility.     It 
is  a  gentle,  comfortable  move- 
ment,  and   can   be   given  to 
weak  patients  such  as  heart 
patients  and  weak  scoliotics. 

1 

No  active  muscle  work. 

1 
■p 

•-5 

Intervertebral,     costo- 
vertebral, and  costo- 
sternal.     The  move- 
ment    takes     place 
chiefly  in  the  thor- 
acic    part     of     the 
spine. 

1 
1 

1 

i 

(Jircle  turning — 

Wing  high  lide  sitting. 

1 
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Wise    Stuiijk    SrANUiNa    Thukk   Rolljsg.  — The 
patient  describes  a  circle  with  the  trunk,  bending 
it  forwards  and  to  the  left,  backwards  and  to  the 
right,   from  three  to  six  times.     The  movement  is 
then  repeated  in  the  rever.se  direction.     No  rotation 
of  the  8i)ine  or  pelvis  should  be  allowed,  and  the 
head  should  be  kept  in  a  good  position  and  in  the 
same  relation  to  the  shoulders  throughout  the  move- 
ment. 

i4 
\^ 

tD 
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WiNO  Ci.osK  Standinc;  oh  Yai:d  Stiiide  STANniNf; 
TiiUNK    TwisTiNfi.— This   is   a   free   movement   in 
which  the  patient  turns  the  trunk  alternately  to  the 
right  and  left.     It  may  be  -done  slowly  or  quickly, 
the  latter  if  the  strongest  ellects  are  desired. 

Exercises  the  working   muscles 
and  increases  mobility  in  the 
lumbar  spine.      Is   u.sed  in  a 
general   table  ;  for  curvatures 
to   increase   mobility   in    the 
lumbar  region,  and   for  con- 
stipation. 

Is    a    good    mobilising    move- 
ment ;   exercises  the  muscles 
and  improves  the  circulation. 
It  is  nsed  in  cases  of  curva- 
ture and   in   general   streng- 
thening treatment.     It  assists 
peristalsis,    and   is    therefore 
given  in  treating  constipation. 

Flexors  and  extensoi-s  and 
lateral     llexors     of     the 
lumbar    spine.      Flexors 
and     extensors     of     the 
pelvis. 

In   turning   to   the   right  : 
The  right  rotators  of  the 
trunk  {i.e.  the  right  ab- 
dominal    and     the     left 
spinal  muscles),  the  med- 
ial rotators  of  the  right 
hip,     and      the     lateral 
lotators  of  the  left  hip. 
In  turning  to  the   left: 
The  left  rotators  of  the 
trunk  {i.e.  the  left  abdo- 
minal   and     the     right 
spinal  muscles),  the  med- 
ial  rotators   of   the    left 
hi]i,     and      the     lateral 
rotators  of  the  right  hip. 
The   work   is    concentric 
for  the  above  groups. 
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Trunk  rolling- 
Wing  stride  standing. 

m 

2 Go     TEXT-BOOK  OF  MASSAGE  AND  REMEDIAL  GYMNASTICS 


s 

1 

s: 

w 

^ 

^j 

(4 

1 

H 

1 

W 

s 

'4^ 

H 

1—1 

fo 

Ph 

O 

H 

r/j 

« 

O 

fr! 

H 

C_l 

-< 

H 

p^ 

O 

V^ 

W 

HI 

rn 

H 

H 

ei3 

y^ 

o 

w 

fe 

Cd 

^.t||li||li||i|  flff 


l-B  i-.i;^'^ 


^-:^ 


SP-^^S-^to     ii^^s^JL,     <i:--MjJ5*i-Mo    ,--5-^^g 

^"■!=j|-iiili^llli!lll!lllilp 

K.  „=a*^a;ii^?=22s  =  £i:o</;  -fo  .©  etc     H,"o*s^o--| 

C  S^-C  «  °  -^  .ii  o  5  s  i3  ^  >  «  rt  -C  5  .^'^•-  -S  5,  2  ?i  2  =S  £  =^5  55  S 


_  -  2 
c  ~  o 


s  2§-s  2^1 2^1  ^  ll|-si^i  il  I  if  I'Sos-UdI  i  i 


o  o  s  =s  to*^  - 
>  -3  o  >  s  .i  tS 
o  ^  -^  -  o  «  "^  • 


:::  »■  •^  rt  S  o 

3  i  "^  "  So  2  -C 
0.2  to  ^       eg. 

S  ^  "  .3  a  -g  •* 

"  5;  p  T3  ■"  2  »- 


sc- 


cij  I— (  +i  +j    P<  5C 


2  2' 


1 

t  and  left  rotators 
trunk,  concentric, 
eutric  and  conceu- 
r  each  group. 

and  right  rotators  of 
e  trunk,  excentric  and 
nceutric,    or    may    be 
rformed  coacentrically 
r  both  groups. 

2-oS-S 

^^SE.<2 

H 

^ 

TJ 

(U 

> 

0 

S 

> 

_2< 

^ 

3 

"3 

'S 

s 

rt 

'o 

V 

•-s 

d 

'Ell 

M 

v: 

•i  1 

'"   i 

tCOJ          ^' 

s-a 

.2 

•n     ""> 

•5-5      . 

cc 

03               r 

0 

1   -c2 

1     <u    C^        t 

Ch 

vr         d                                                                                 — 

1     S   0         t' 

twisting 
Wing  lii| 

ting. 
Neck   fin 

sitting. 

to  0  0 

5 

S 

"^ 

ISe 

ISe   5 

1 

H 

H 

TABLES  OF  SWEDISH   llEMEDIAL  GYMNASTICS  2G' 


1    w^-H^^-^-i^g      1  k23     g?'rrl 

c:  -  i.- 

-3 

•^d^-s^-j-sst-H      i 

left  shouldt 
iids  tlie  rig 

turns  forwa 
eath  while  t 
ile  the  patie 
erses  the  po 
shoulders,  a 

side.     As  t 
:s  the  shouldi 

K  Twisting. 

B  as  in  the  p 

knees  are   i: 

stoop  posit! 

above. 
Stuui'  Stki 

a  stool  in  fro 
Jiosition  th 
stretch   gra 

»  or  wrists,  a 

1 
y 

•i.sting.-TI 
turn  jiositio 
•laces  her  fo 
de  from  wlii^ 
11  of  the  hail 
sciiled.       T 
ar   as    jiossil 
list  then  tur 
hile  the  latt 
1^   the  forwa 

the  right  hand  behind  the  patient's 
The  gymnast  turns  the  ]iatient  towi 
while  the  latter  resists  ;  the  patient 
and  at  the  .same  time  takes  a  deep  br 
gymnast  resists.     There  is  a  ]ause  wh 
breathes  out.     The  gymnast  then  rev 
tion  of  the  hands  in  relation  to  the 
the  movement  is  repeated  to  the  lelt 
patient  turns  forward  the  gymnast  lift 
slightly  to  help  insjiiration. 
)  Wing  Stooi'Strihi:  Sitting  Tkun: 
The  grasp  of  the  gymnast  is  the  sam 
ceding   jiosition,    but  the   patient's 
fixed.     The  jiaticnt  remains  in  the 
while  the  movement  is  carried  out  as 
)  ami  {'f)  Hkavk  GuAsi-  and  Stkktch 
Sitting.— The  gymnast  stands  upon 
of  the  patient,    'in  the  heave  grasp 
grasji  each  other's  forearms,  in   the 
Jiosition  they  grasp  each  other's  hamli 
the  movement  is  carried  out  as  above. 
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)  Wing  Knkk  Stkidk  Standing 
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THE  EFFECTS  OF  ACTIVE  MOVEMENTS 

1.  Upon  the  Circulation — 

With  every  contraction  of  the  muscles  tlie  l)loocl  contained  in  their  vessels  i^ 
forced  onwards,  and  at  every  relaxation  there  is  therefore  an  increased  capacitj 
for  a  further  supply  of  blood  to  the  part.  At  the  joints  concerned  in  the  movement 
the  vessels  are  alternately  shortened  and  lengthened  and  the  flow  of  l)lood  facilitatoi 
here  also.  This  acceleration  of  the  l)lood  l)y  active  movements  leads  to  increasci 
action  of  the  heart,  so  that  the  increased  supply  of  venous  blood  may  l»e  discliarcroi 
from  the  right  side  of  tlie  heart  througli  the  pulmonary  circuit,  and,  when  oxy 
genated,  from  the  left  ventricle  through  the  systemic  system.  Those  clianges  "ii 
the  circulation  are  of  course  proportionate  to  the  number  of  muscles  engaged  ii 
the  movements,  and  to  tlie  strengtli,  extent,  and  continuance  of  the  latter.  V>y  mean; 
of  active  movements,  then,  the  supply  of  blood  to  ditierent  parts  of  the  l)ody  cai' 
be  regulated  to  some  extent,  as,  if  more  blood  is  brought  to  one  part  of  the  body 
there  must  be  a  corresponding  diminution  in  other  parts. 

2.  Upon  Respiration — 

Tlie  effect  of  active  movements  upon  respiration  is  to  increase  the  depth,  aiii 
frequency  at  first,  of  the  respiratory  act.  This  is  normally  governed  l)y  "tin 
respiratory  centre,  the  vagus  nerves,  and  the  chemical  condition  of  the  blood 
(Halliburton).  During  exercise  the  increased  tension  of  carljon  dioxide  presen 
in  the  blood  which  sui)plies  the  respiratory  centre  stimulates  the  latter  to  greatc 
activity,  so  that  the  increased  need  for  oxygen  in  the  lungs  and  tissues  can  be  met 
I>reathlessness  is  caused  by  undue  exertion  and  want  of  training.  It  is  due  to  ,- 
disproportion  lietween  the  output  of  carbonic  acid  gas  and  the  intake  of  oxygci 
and  is  an  effort  of  nature  to  restore  the  balance  between  the  interchange  of  the- 
gases  in  the  lungs.  ^ 

3.  Upon  Digestion —  ] 

Active  exercises  have  a  very  stimulating  effect  upon  digestion  both  directl 
and  indirectly.  Movements  of  the  trunk  upon  the  legs  and  of  the  legs  upon  tli 
trunk  exercise  a  mechanical  pressure  upon  tlie  alxlominal  viscera  and  cause  a  mor 
rapid  How  of  blood  through  them;  the  digestive  secretions  are  thus  increasci 
and  absorption  and  peristalsis  are  more  rapid.  There  is  proljably  a  reflex  nervoii 
conn(!ction  between  the  voluntary  alxlominal  muscles  and  the  involuntary  nmsclf 
of  the  alimentary  canal,  so  that  massage  and  exercises  of  the  former  stinudat 
and  improve  the  condition  of  the  latter. 

4.  Upon  Elimination — 

The  effects  of  active  movements  upon  elimination  are  the  same  as  thos 
enumerated  previously  as  being  caused  by  massage. 

5.  Upon  the  Nervous  System— 

Every  voluntary  movement  implies  an  impulse  transmitted  by  the  nerves  t^ 
and  from  the  nerve  centres;  this  exercise  of  the  nerv^ous  system  imi)roves  if 
function,  just  as  muscles  are  strengthened  and  developed  by  use.  Fmther,  tlV 
better  circvdation  of  the  blood  improves  the  nutrition  of  the  whole  nervous  systenl 
so  that  mental  as  well  as  physical  activity  is  promoted.  j 

6.  Upon  the  Muscular  System— 

The  elfects  of  active  movements  ujion  the  muscular  .system  are  to  develop  an 
strengthen  it  and  to  improve  its  function.  The  increased  oxidation  whicli  tak«i 
])lace  during  exercise  causes  increased  heat  and  reduces  fat  in  the  nuiseular  tissiiej 

7.  Upon  Bone— 

The  (dfect  of  exercise  upon  bone  is  the  same  as  that  exercised  by  massage,  h\ 
to  a  greater  extent. 
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j  THE  EFFECTS  OF  TASSIVE  JOINT  MOVEMENTS 

I  Passive  movements  of  the  joints  improve  the  circulation  of  blood  in  the  juint 
id  working  muscles,  promote  nutrition,  and  increase  glandular  and  respiratory 
ijtivity  to  some  extent.  They  are  employed  to  i)revent  and  hrcak  down 
j>wly  formed  adhesions,  such  as  occur  in  cases  of  sprain,  fracture,  or  dislocation, 
hile,  later  on  in  such  cases,  free  and  resistive  movements  are  employed  to 
voniote  muscular  development.  In  cases  of  still'  joints,  arising  from  rheinnatism 
f  other  causes,  ])assive  movements  are  employed  to  jaomote  (a)  mohility,  (/^)  the 
i;itrition  of  the  joint  and  of  the  nuiscles  which  act  upon  it,  (c)  the  aliKorj)tion  of 
\udations,  and  {tl)  the  stretching  of  contracted  muscles.  Passive  movements  are 
.80  employed  in  treating  for  paralysis,  chorea,  and  in  all  cases  of  general  dcMlity, 
)  prepare  the  way  for  active  exercises. 

RESPIRATORY  EXERCISES 

The  value  of  respiratory  exercises  cannot  be  overestimated,  and  they  form  a 
cry  important  part  of  massage  treatment  in  most  cases. 

I  Deep  breathing  develops  tlie  muscles  and  mobilises  the  joints  of  the  thorax. 
It  exercises  the  lungs  throughout  their  whole  extent,  thus  strengthening  them 
Ind  increasing  their  functional  activities.  It  improves  both  the  systemic  and 
luhnonary  circulations. 

i  In  breathing,  the  inspirations  should  be  slow,  full,  and  deep ;  the  lower  part  of 
he  chest  should  be  expandcMl,  and  the  air  should  enter  through  the  nose ;  expira- 
ion  should  be  complete.  Inspiration  is  assisted  by  raising  the  arms  upwards,  or 
y  extending  them  l)ackwards.  Expiration  is  assisted  by  compressing  the  arms 
iy  the  sides  of  the  chest. 

'  Breathing  exercises  are  especially  useful  in  cardiac  cases,  in  certain  diseases 
f  the  organs  of  respiration,  in  spinal  curvature,  in  amemia,  neurasthenia,  and  in 
.11  cases  for  abdominal  massage. 

A  detailed  description  of  some  respiratory  exercises  is  given  in  Chapter  YIII. 

GENERAL  RULES  FOR  GYMNASTIC  TREATMENT 

I  In  giving  gymnastic  treatment  not  only  must  the  movements  and  starting 
Positions  be  chosen  with  the  view  of  effecting  the  desired  changes, — be  they  for 
•orrecting  some  deformity,  for  improving  defective  circulation,  or  Jiclping  the 
:lige3tive  processes,  etc.,— but  the  age  and  strength  of  the  patient  must  be  tjiken 
iito  consideration,  also  her  or  his  general  condition,  as  the  treatment  may  have  to 
'0  considerably  modified  if  any  concurrent  disease  or  weakness  is  present. 

In  arranging  a  gymnastic  table  a  dehnite  order  of  movements  must  l)e  observed, 
iinl  the  gymnast  should  write  out  the  latter  and  have  the  programme  to  refer  to 
luring  tlie  treatment. 

Dr.  Arvedsen's  scheme  is  usually  taken  as  the  model  one  for  a  general  table, 
md  it  would  be  ditticult  to  find  a  better  one.  It  is  as  follows:  (1)  Respiratory 
•novement;  (2)  extremity  movement  (arm,  leg,  or  both);  (.'»)  one  adecting  the 
ilMJoniinal  organs  (usually  a  pa'-sive  trunk  movement);  (4)  neck  and  head; 
r>)  chest  and  back;  (G)  abdominal  and  side;  (7)  extremity  (arm,  leg,  or  both); 
i>^)  respiratory. 

The  above  scheme  illustrates  the  rules — (a)  that  active  movements  involving 
the  same  group  or  groups  of  muscles  must  not  immediately  succeetl  each  other; 
'J')  that,  when  possible,  the  treatment  should  be  a  general  one,  to  include  the 
ifinibs,  the  trunk,  and  the  muscles  moving  the  head,  so  that  all  ])arts  of  the  IwMly 
niay  be  inHuenced;  (c)  tliat  a  respiratory  exercise  should  be  given  at  the  beginning 
and  end  of  the  gymnastic  table.  This  should  also  be  repeatetl  at  intervals  between 
other  exercises  at  the  gymuiist's  di.scretion. 

In  spinal  curvature  and  other  deformities  jtassive  corrective  movements  should 
he  followed  by  an  active  one  for  the  same  part.  The  following  is  a  list  of  some 
l^iasive  movements  and  the  active  ones  which  follow  them  :— 
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1.  Neck  firm  sitting  chest  expansion,  followed  l)y  yard  walk  standing  doiibl 
plane  arm  carrying.  i 

2.  Stretch  grasp  side  standing  forward  drawing,  followed  by  half  wing  hai! 
neck  firm  high  ride  sitting  side  flexion  with  pressure ;  or  by  side  arcli  leg  lyin;! 
holding.  ' 

3.  Forward  lying  passive  double  leg  carrying  to  one  side  with  pressure 
followed  by  high  reach  grasp  standing  leg  outwarcl  carrying,  or  by  spring  sittin 
holding,  trunk  rolling,  or  hip  updrawing. 

4.  Leg  forward  lying,  correcting  with  two  pressures,  followed  by  neck  fin 
stoop  leg  lean  standing  trunk  raising  witii  two  pressures.  j 

5.  Crook  sitting  holding,  followed  by  lying  double  leg  lifting. 

In  treating  scoliosis  a  definitely  corrective  exercise  or  group  of  exercises  shouli 
be  preceded  and  followed  by  others  of  a  more  general  nature.     It  is  often  advisable 
in  the  middle  of  a  table,  or  after  some  of  the  stronger  exercises,  to  give  a  purel; 
])assive  movement,  such  as  back  massage,  so  as  to  rest  the  patient.     In  these  ani' 
in  other  cases  it  may  be  necessary  for  the  patient  to  have  a  short  interval  of  re 
after  each  active  exercise.     Exercises  of  an  educational  nature,  such  as  balan 
movements,  marching,  etc.,  are  very  desirable  in  many  cases,  and  should  be  intn 
duced  between  others  of  a  definitely  remedial  nature. 

Tables  of  treatment  should  be  gradually  progressive  as  regards  length,  strengll, 
and  difficulty.  Easy  movements  and  short  tables  should  be  given  at  first,  and  a' 
the  patient  becomes  stronger  and  proficient  in  doing  the  exercises  the  latter  ma' 
be  increased  in  number,  and  more  difficult  ones  may  be  given.  Towards  the  eii 
of  a  course  the  treatment  should  be  modified.  Each  treatment  during  the  cour- 
should  begin  and  end  with  the  easiest  movements,  and  the  more  difficult  om 
should  be  given  in  the  middle  of  the  programme. 

Massage  movements  are  frequently  necessary  and  advisable  before  acti\ 
movements  for  the  same  part,  in  order  to  prepare  the  way  for  the  latter,  \> 
improving  the  circulation  and  stimulating  the  nerves.  If,  however,  a  refiex  > 
soothing  eflect  is  desired,  massage  should  not  be  immediately  followed  by  acti\ 
exercises  for  the  same  part. 

The  treatment  should  not  be  so  strong  as  to  cause  undue  fatigue,  nor  shoul 
the  patient  be  in  a  tired  condition  before  it  begins.  At  its  conclusion  the  latb 
should  rest  in  the  recumbent  position,  otherwise  the  full  benefits  of  the  treatmei 
will  not  be  obtained.  The  patient  should  be  suitably  clothed  for  the  treatmei 
so  that  the  movements  may  not  l)e  restricted  in  any  way.  Both  patient  an 
gymnast  should  breathe  freely  during  the  exercises,  and  uo  unnecessary  talkin 
should  be  allowed  during  the  treatment. 


m^ 


CHAPTER  V 
DESCRIPTION  OF  MASSAGE 

General — Ukad  and  Face— Abiiomixal — Weir  Mitchell  Treatment 

,  GEXEKAL  MASSAGE 

4:XERAL  massage  means  massage  of  the  entire  body.  Tlie  temperatnie  of  the 
itient's  room  shonld  be  from  (55°  to  70°  F.  The  bed  should  be  placed  so  that 
ie  masseuse  can  manipulate  the  patient  from  either  side.  It  should  be  about 
;  feet  wide  and  conveniently  high.  It  is  perferable  for  the  patient  to  wear 
aly  a  loose  dressing-gown,  and  to  lie  between  blankets.  Care  should  be  taken 
'  avoid  all  unnecessary  exposure,  and  to  keep  the  patient  warm.  For  these 
'asous  only  the  part  which  is  being  manipulated  should  be  uncovered,  and  one 

•  two  siuiwls  should  always  be  at  hand  for  covering  purposes.  If  the  patient 
itters  from  cold  feet,  bed-socks  may  be  put  on  when  the  feet  and  legs  have  been 
anipulated,  or  if  the  patient  prefers  it,  a  hot-water  bottle  may  be  placed  in  the 

;  Position  of  Patient. — The  patient  should  lie  on  her  back  for  massage 
the  limbs,  chest,  and  abdomen,  with  the  head  and  shoulders  supported  by 
Hows.  While  the  abdomen  is  being  manipulated,  the  knees  should  be  drawn 
[)  and  held  apart,  in  order  to  relax  the  abdominal  muscles.  A  pillow  should  be 
laced  underneath  the  thighs. 

'  While  the  back  is  being  masseed,  the  patient  should  lie,  if  possible,  in  the 
>rward  lying  position,  with  the  forehead  resting  upon  the  hands.  If,  from 
weakness  or  other  cause,  this  position  cannot  be  taken,  the  patient  must  lie  upon 
(»e  side  or  lean  forward  upon  some  support. 

Position  of  Masseuse. — It  is  usually  convenient  for  the  operator  to  stand 
■u  the  right-hand  side  of  the  patient  w^hen  manipulating  the  right  leg,  the  right 
:nu,  the  chest,  and  the  abdomen,  and  on  the  left-hand  side  when  manipulating  the 
jft  leg  and  the  left  arm,  but  when  masseeing  a  helpless  patient  in  a  large  bed 
..  may  be  often  necessary  to  work  entirely  from  either  the  right  or  the  left  side. 
I     A  good  division  of  the  time,  for  a  st^ance  of  one  hour's  duration,  is  as  follows: — 

I  Legs         .  .  .  .  .20  minutes. 

Arms       .  .  .  .  ,     10         „ 

Chest       .  .  .  .  •;'',. 

Alxloiueii  ....     ir»         „ 

Back        .....     10         „ 

One  and  a  half  hours  shiMild  elapse  after  a  meal  before  general  massage  is 
riven. 

The  patient  should  always  rest  for  at  least  thirty  minutes,  and  usually  for 
in  hour  after  general  massage,  and  in  most  c^ses  some  light  refreshment  shoulii 
'e  taken  at  the  conclusion  of  the  treatment. 

The  Menstrual  Period. — It  is  usual  to  omit  massixge  of  the  abdomen 
uul  loins  during  this  period,  and  in  some  ca.ses  it  is  well  to  suspend  treatment 
iltogether  for  two  or  three  days.  If  menstruation  i;>  unduly  fietpient,  or  the 
lischarge  ])rofuse,  the   massage  treatment  given   beforehand  should  not  be   very 

•  igorous. 

:  i8 
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Order  of  Movements 
The  Lower  Limb — 

1.  Effleurage  of  the  foot  and  leg.     (a)  Starting  on  the  dorsum  of  the  foot  ih 
hand  is  passed  firmly  upwards,  first  on  the  lateral  side  and  then  round  to  the  bao) 


Fig.  135.— Kneading  the  Dorsum  of  the  Foot  .\nd  Front  of  the  Ankle. 

of  the  leg,  the  stroke  ending  under  the  knee,     (b)  Starting  on  the  sole  of  the  fo; 
the  hand  is  passed  over  the  heel  and  up  the  back  of  the  leg.  j 

The  Foot—  I 

2.  Ettieurage  of  the  foot.     The  hands  are  placed,  one  on  the  dorsum  and  tl 


Fig.  136.— Kneading  the  Muscles  on  the  Front  of  the  Leg 
with  both  Thumbs. 

other  on  the  plantar  aspect  of  the  foot  and  toes,  fingers  directed  medially.     1 
stroke  is  tlien  made  from  the  toes  to  the  ankle  and  heel. 

3.  Friction  of  the  toes,  carried  out  with  the  thumbs. 

4.  Kneading  of  the  foot,     (a)  Place  one  hand  on  the  dorsum  of  the  foot ) 
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jeady  it,  and  knead  the  sole  of  the  foot  and  on  either  side  of  the  heel  with  the  hall 
.  the  thumhof  the  other  hand,     {b)  Support  the  sole  with  one  hand  and  knead  the 
,)rsuiu  of  the  foot  and  the  front  of  the  ankle  with  the  palmar  surface  of  the  other 
ind. 
5.  Deep  ettleurage  between  the  metacarpal  bones  with  the  thumb  of  one  hand. 


Fig.  loT.— ri;Tr;i>>.\GE— Pickixg  up  the  Mu-i 


IF  Tin;  Cai.f. 


'    6,  Deep  eftieurage  on  the  sole  of  the  foot  with  the  ball  of  the  thumb. 

i    7.  Friction  on  the  dorsum  of  the  foot  and  round  the  ankle  joint  with   the 

!uinibs  or  y>ads  of  the  fingers. 

'    8.  Stroking  round  the  malleoli  with  the  pads  of  the  fingers. 


I'iG.  138.— Kneading  rounp  thk  Knee  Joint  with  the  T.all 
OF  the  Thumb. 
^he  Leg — 

;     '.).  EtHeurage  of  the  leg  from  the  ankle  to  tiie  knee  w^th  both  hands,  the  stroke 
iiiding  under  the  knee. 

j     10.  Kneading  the  muscles  on  the  front  of  the  leg,  either  with  the  heel  of  the 
land  or  the  thumbs. 
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11.  Petrissage  of  the  calf  of  the  leg. 

12.  Tapoteuient  of  the  leg  (clapping). 

13.  Ettleurage  of  the  leg  from  ankle  to  knee  as  before. 

14.  Frictions  round  the  knee  joint. 

15.  Kneading  round  the  knee  joint. 


Fig.  139.— Moving  the  Ankle  Joint. 


The  Thigh—  j 

16.  EtHeurage  of  the  thigh  with  both  hands.     The  strokes  begin  in  the  poplitu 
space  and  finish  in  the  groin.     In  making  the  first  stroke  the  hands  are  usna.. 


Fin.  140.— Lf.g  Rolling  or  Circumduction  of  thk  Thigh.    (Onk  Mkthod.) 


brought  to  the  front  of  the  thigh  at  once  and  then  up  towards  the  groin ;  J< 
second  and  third  strokes  are  carried  farther  up  the  back  of  the  thigh  before  contii 
towards  the  front. 

17.  Petrissacre  of  the  thicrh.    Pickinir  ui)  or  "butterfly"  movement. 
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18.  Circular  kneiuliiig  (a)  oil  the   medial  and  lateral   sides  of   the  tiiigh  and 
mh  the  superior  and  inferior  aspects  of  the  thigh. 

19.  Clapi)ing. 

20.  EtHeurage  of  the  thigh  as  before. 


Via.  141.— llr.sisTivr:  Plantar  and  Dor.si- Flexion  oi   nii    I'dor. 


Kio.  14-2.— Knf.adinc;  the  Palm  of  tiii;  Hand. 


•ToiNT    MOVE.MENT.S — 

1.  Rolling  and  plantar  and  dor.><i-He.\ion  of  the  toes,  ca  bloc. 

2.  Foot  rolling. 

o.  Plantar  and  dorsi-Hexion  of  the  fdot. 
4.  Flexion  and  extension  of  the  leg  at  knee. 
•    Leg  rolling. 
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The  Upper  Limb— 

1.  EtHeurage  of  the  hand  and  arm.  The  stroke  starts  on  the  back  of  thi 
fingers,  where  it  is  carried  out  witli  the  flat  of  the  hand,  fingers  directed  upwards 
At  the  wrist  the  hand  is  curved  round  so  as  to  encircle  the  arm.  Firm,  equa 
pressure  is  made,  and  the  stroke  is  finished  at  the  axilla. 


Fig.  14.^— Circular  Kxeadixg  of  the  Deltoid. 
The  Hand— 

2.  EHIeurage  of  the  palmar  and  dorsal  surface  of  the  hand  and  fingers  with  t\ 
palmar  surface  of  one  hand. 

3.  Kneading  the  fingers  with  the  index  finger  and  thumb. 

4.  Kneading  the  dorsum  and  the  palm  of  the  hand. 

5.  Frictions  on  the  back  and  front  of  the  wrist  joint  with  the  pads  of  tlj 
fingers. 


Fig.  144.— Flexing  the  Forearm. 
The  Forearm — 

G.  Ellleuragc  (jf  the  forearm. 

7.  Pctri.ssage  of  the  muscles  of  the  forearm. 

8.  Kneadintr  of  the  forearm  muscles  with  the  palmar  surface  of  the  hand. 
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9.  Frictions  with  the  pads  of  the  fingers  round  the  elbow  joint.  (The  patient's 
}im  should  be  extended  when  working  on  the  buck  of  the  joint,  and  partially 
f  xetl  when  working  on  the  front.) 

10.  Clapping. 

11.  EtHeurage  of  the  whole  arm. 


I'lG.  U.5.— Sltinatino  thk  Forkarm. 

'he  Upper  Arm— 

\'l  iV'trissage  of  the  biceps  brachii.  triceps  brachii,  and  deltoid  muscles. 

1 3.  Circular  kneading  of  the  above  muscles. 

14.  Clapping. 

15.  Frictions  round  the  shoulder  joint. 


Krn.  116.— KxEAPiNr,  tiik  Pkctoral  Mlscles. 


.TOINT   MOVKMKNTS — 

1.  Finger  rolling. 

2.  Flexion  and  extension  of  the  fingers, 
j       3.  Wrist  rolling. 
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4.  Flexion  and  extension  of  the  hand. 

5.  Flexion  and  extension  of  the  forearm. 

6.  Pronation  and  supination  of  the  forearm. 

7.  Arm  rolling. 

8.  Flexion  and  extension  of  the  arm. 


Fig.  147.— Stroking  betwkkn  thk  Kins. 


Fig.  148.— Kxkadixo  the  Mrscu-s  ovi:i:  the  Skim.ach. 


i^.^.— In  massage  of  the  arm  and  leg  it  is  equally  correct  to  begin  « 
manipulations  either  at  the  distal  or  proximal  extremity  of  ' 
limb  :  but,  if  the  movements  are  commenced  at  the  shoulder  (at;i 
a  preliminary  elHeurage  of  the  whole  limb)  in  the  case  of  the  aiji 
they  must  also  be  commenced  at  the  upper  part  of  the  thigh  t 
manipulating  the  lower  limb,  and  vice  versa. 
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The  Neck  and  Chest— 

I      1.  Effleurage  of  the  muscles  of  the  neck  with  the  puhiiar  surface  of  the  lingers, 
working  downwards. 

2.  Knead  the  muscles  of  the  neck. 

3.  Kepeat  elller.rage. 


Fig.  149— Kneading  the  Transverse  Colon  with  the  Ulnar 

1]0RDER  OF  THE   HaND. 


4.  Knead  the  pectoral  muscles  with  the  i>almar  surface  of  the  hands,  working 
Mom  the  middle  line  towards  the  axilL^. 

0.  Place  the  palms  of  both  hands  ujion  the  middle  of  the  chest  and  stroke 
upwards  and  laterally  towards  the  axilhe  (V  movement). 

(>.  Knead  the  intercostal  muscles.  In  this  movement  one  hand  is  i)laced  over 
'I'- other. 

7.  Stroke  between  the  ribs. 
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The  Abdomen— 

1.  A  respiratory  exercise  such  as  chest  lift  stroking. 

2.  Knead  the  muscles  over  the  stomach  with  the  right  hand,  working  deeply  ii 
the  left  half  of  the  epigastric  region  with  the  heel  of  the  hand.  The  right  ham 
may  be  reinforced  by  placing  the  left  upon  it. 


,3- 

Fig.  151.— Efft,i:urage  of  the  Back. 

3.  Stroke  the  muscles  over  the  stomach  with  alternate  hands,  working  towardf 
the  middle  line. 

4.  Vibrate  over  the  stomach.     (Stomach  shaking  and  stomach  pit  shaking.) 

5.  Knead  over  the  region  of  the  liver. 


Fig.  152.— Kneading  the  Back  ("Ironing"). 


6.  Vibrate  over  the  liver. 

7.  Tapute  gently  over  the  liver. 

8.  Circular  kneading  (for  the  small  intestine). 

9.  Transverse  kneading  on  the  lower  part  of  tlie  abdomen. 
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10.  Colon  stroking. 

11.  Colon  kneading. 

12.  Petrissage  of  the  aklominal  wall 

13.  Cross  abdominal  sliaking. 


Fir..  153— Clapping. 


14.  Lumbar  side  stroking. 

15.  Liglit  stroking  round  the  umbilicus. 

16.  Kespiratory  exercise. 


:i\r,  ox  in 


•IIKIl  SiDK  OK  THK  SPIN'ors   TnoCKSSES   WITH 
Till,  l''iN<;i.i:.s. 


The  Back— 

1.  Enieurage  of  the  whole  l)ack.  Ik-giiining  at  the  lowest  part,  a  series  of  tirm, 
'n-en  strokes  are  made  ui)wards  and  laterally  with  the  palmar  surface  of  both 
hands.  Each  stroke  extends  higher  than  the  preceding  one  until  the  axilhe  are 
reached ;  the  hands  are  then  placed  upon  the  neck,  and  a  downward  and  lateral 
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stroke  is  made  upon  the  neck  towards  the  shoulders.  In  the  upward  stroking  tht 
fingers  should  not  be  kept  on  to  the  very  end  of  the  movement,  which  should  bi 
finished  witli  the  heel  of  the  hand. 

2.  Kneading  of  the  neck  muscles. 

3.  Kneading  of  the  whole  back. 

4.  Frictions  on  either  side  of  the  spine  with  the  thum])S  or  pads  of  the  fingers.! 

5.  Hacking  or  clapping. 

6.  Stroke  upwards  with  the  whole  hand  over  the  spine  and  downwards  betweo 
the  spinous  and  transverse  processes  with  tlie  tips  of  the  first  and  second  fingers. 

7.  Eftieurage  as  before. 

8.  EfHeurage  of  the  gluteal  region.  A  series  of  strokes  are  made,  directec 
laterally  from  the  sacrum. 

9.  Kneading  the  gluteal  muscles  and  over  the  sacrum. 

10.  Petrissage  (picking  up)  of  the  gluteal  muscles. 

11.  Hacking  or  beating  over  the  gluteal  region  and  sacrum. 

12.  Effleurage  of  the  gluteal  muscles. 

N.B. — All  the  above  movements  for  "  General  Massage"  need  not  neeesl 
sarily  be  carried  out — a  selection  of  the  most  suitable  ones  for  th 
case  should  be  made. 

MASSAGE   OF  THE  HEAD  AND  FACE 

The  Head. — Massage  of  the  head  is  useful  in  cases  of  insomnia,  headache 
and  neuralgia.  It  is  usually  omitted  in  cases  for  general  massage  unless  thi 
patient  is  suffering  from  any  of  the  above-mentioned  complaints. 


Fig.  1.").").  -Cincur.AK  Sti;oki\g  of  the  I'orkhkad. 
MOVK.MKNTS — 

1.  riace  the  tips  of  the  fingers  of  both  hands  upon  the  temples  and  the  thuni 
upon  the  mid-line  of  l/he  forehead.  Then  stroke  (in  cases  of  insomnia,  lightly)  in 
lateral  direction  with  the  thumbs,  first  over  the  forehead  in  three  lines,  then  abo 
and  below  the  orbits,  and  gently  over  the  closed  eyelids. 

2.  Work  over  the  forehead  in  overlapping  circles  with  the  tips  of  the  fingers 
both  hands.  In  cases  of  insomnia  this  movement  should  be  carried  out  witli  \vd 
contact  (Fig.  155). 

3.  Place  the  hand  upon  the  forehead,  the  fingers  directed  towards  one  side,  t 
thumb  towards  the  other ;  then  stroke  l)ackwards  from  the  eyebrows  over  tlie  t' 
of  the  head. 
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4.  Friction  of  the  scalp,  from  the  forehead  to  tiie  occiput,  carried  out  with  the 
.,'ers  of  one  hand,  while  the  other  hand  steadies  the  head. 

5.  Tercuss  the  head  from  the  forehead  to  the  occiput. 


i^^l 
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Fig.  156.— Fkiction  of  xnt  Scalp. 


1^ 


Fin.   157.  — STROKTVf!   TTTF   Sv.CK. 
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The  Face. — Massage  of  the  face  is  employed  for  the  relief  of  facial  neuralgia, 
and  ill  cases  of  paralysis  of  the  facial  nerve.  It  also  develops  the  facial  muscles^ 
and  is  thus  instrumental  in  removing  wrinkles. 

MOVE.MENTS — 

1.  Place  the  fingers  of  both  hands  upon  the  sides  of  the  head.  Then  stroke 
in  a  lateral  direction  with  the  thumbs  over  the  forehead,  round  the  orbits,  and  on 
either  side  of  the  nose  and  mouth. 

2.  Circular  Stroking.     (See  "  Massage  of  the  Head,"  Movement  2.) 

3.  Place  the  tips  of  the  fingers  upon  the  cheek,  and  knead  the  tissues  in  a 
circular  direction. 

4.  Pick  up  the  tissues  of  the  cheek  between  the  fingers  and  thumbs  of  both  hands. 

5.  Stroke  with  the  palmar  surface  of  the  fingers  of  ])oth  hands  along  the  inferior 
border  of  the  lower  jaw,  from  the  back  and  front  of  the  ears  alternately. 

6.  In  cases  of  iacial  paralysis,  vibrate  with  the  tips  of  the  fingers  over  the 
branches  of  tlie  facial  nerve. 

7.  Percuss  the  cheek  muscles  gently. 

ABDOMINAL   MASSAGE  , 

Abdominal  ijiassage  is  ordered  for  the  relief  of  indigestion  and  constipation ' 
and  in  cases  where  the  action  of  the  kidneys  is  deficient. 
Its  effects  are  briefly — 

1.  Increased  activity  of  the  organs  of  digestion. 

2.  Increased  absorption  of  food  substances  into  the  system. 

0.  Diminution  and  expulsion  of  gases  generated  in  tlie  stomach  and  intestines. 

4.  Increased  peristaltic  activity. 

5.  Increased  renal  activity. 

6.  Development  of  the  abdominal  muscles  and  the  muscular  walls  of  the  in 
testines.  . 

7.  The  absorption  of  fat. 

Those  results  are  brouglit  about  in  four  ways —  ' 

1.  By  direct  mechanical  pressure  over  the  organs  of  digestion. 

2.  By  stimulation    of  the  abdominal  sympathetic   ganglia.     This  is  done  bN 
reflex  stroking,  by   vibratory   movements,  and   by   pressure  over  certain   iier\ 
plexuses. 

3.  By  manipulation  of  the  muscles  of  the  abdominal  wall. 

4.  By  passive  and  active  movements  in  which  tlie  abdominal  muscles  aii 
concerned. 

Massage  of  the  abdomen  should  not  lie  given  until  two  hours  liave  elapsfi 
after  a  meal.  As  the  parts  are  frequently  very  sensitive,  it  is  well  for  thi: 
masseuse,  at  the  beginning  of  treatment,  to  pass  her  hand  firmly  over  the  abdomei, 
to  find  out  if  there  are  any  tender  spots.  If  such  exist  they  sliould  be  carefulb; 
encroaclied  u])on  so  as  to  avoid  causing  pain. 

In  preparing  a  patient  for  abdominal  massage  in  bed  a  couple  of  pillows  shouh 
))e  placed  under  the  head  and  shoulders;  the  knees  should  be  drawn  up  and  sejm 
rated,  and  another  pillow  ]»laced  under  them.  The  arms  sliould  lie  by  the  side,'- 
The  bladder  sliould  be  emptied  before  the  manipulations  are  commenced.  Thi 
[»atient  should  be  directed  to  breathe  deeply  and  regularly.  | 

During  the  menstrual  period,  massage  of  the  abdomen  should  be  discontinued 


Massage  Movements 


/ 


All  the  movements  previously  given  for  the  abdomen  and  loins  in  "  Genera 
Massage"  should  be  employed.  In  treating  cases  of  constipation  a  good  deal  i' 
vibration  should  be  given  over  the  liver  and  intestines,  also  light  tapOtement  ovf 
the  former,  and  deep  frictions  and  kneading  round  the  colon.  Sacral  beating  i 
also  useful.  When  possible  a  general  gymnastic  table  may  be  carried  out,  whicl 
includes  exercises  to  help  the  portal  circulation  and  to  strengthen  the  al)doiiiina 
muscles. 
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I  MASSAGE   IN  WEIR   MITCHELL   CASES 

I  The  Weir  Mitchell  treatment  is  oue  consisting  of  rest  in  bed,  either  partial  or 
omplete  seclusion  from  relatives  and  friends,  frequent  feeding,  and  massage — 
lither  with  or  without  applications  of  electricity.  It  is  named  after  Dr.  Weir 
ilitchell,  of  Philadelphia,  who  was  the  first  to  make  it  a  systematic  treatment.  It 
?  employed  in  cases  oi  neura.sthenia,  hysteria,  cliorea,  chronic  dyspe]»sia,  overwork, 
clayed  convalescence  after  fevers,  etc.  Tiie  aims  of  the  treatment  are,  broadly 
peaking,  to  effect  a  complete  change  in  the  mental  atmosjiherc,  to  increa.se  the 
uantity  and  improve  the  quality  of  the  blood,  and  to  increase  the  weight  of  the 
>atient. 

I  The  eH'ects  of  massage  upon  the  system  have  been  already  detailed :  it  is 
utticient  to  say  here  that  it  fornjs  ])art  of  the  Weir  Mitchell  trciitment,  in  order 
ihat  the  uuiscles  may  be  exercised  without  causing  the  patient  the  undue  fatigue 
Ik-hich  voluntary  effort  entails,  and  that  by  it  tlie  evils  attendant  u]»on  i»rolonged 
est,  namely,  retarded  circulation,  a  weakened  diges^^ion,  loss  of  ap}>etite,  and  con- 
tipation,  may  be  counteracted.  The  treatment  usually  lasts  from  six  weeks  to 
wo  months — sometimes  longer — and  is  modified  to  suit  each  individual  case. 
,>ome  patients  are  not  at  first  allowed  to  sit  up  in  bed,  or  even  to  feed  themselves. 
iVriting  and  receiving  letters  are,  as  a  rule,  strictly  •prohibited,  and  reading,  at  all 
Wants  during  the  first  weeks  of  treatment,  is  in  most  cases  forbidden,  although 
wtients  may  be  read  ahjud  to  by  the  nurse  if  they  desire  it.  Nourishment  is 
;iven  at  frequent  intervals  according  to  the  doctor's  orders.  Dysjieptic  patients 
ire  usually  confined  for  a  week  or  a  fortnight  exclusively  to  a  milk  (Met,  while  ex- 
reme  cases  of  this  kind,  and  also  cases  of  obesity,  may  be  kept  on  it  during  the 
vhole  time  of  treatment.  In  ordinary  cases  the  milk  is  supplemented  by  a  general 
liet  after  the  first  few  days  Should  a  patient  dislike  milk,  or  find  it  difficult  to 
.hgest,  a  teaspoonful  of  barley  water  may  be  added  to  each  ounce,  or  it  may  be 
lavoured  by  the  addition  of  a  little  tea,  cotiee,  or  caramel.  If  acidity  is  caused  by 
jhe  milk,  lime,  rice,  or  barley  water  may  be  added,  in  the  proportion  of  a  teasi)0on- 
ml  to  the  ounce.  The  milk  given  to  the  patient  should  be  either  cold  or  warm, 
md  should  only  be  boiled  in  cases  of  diarrhoea.  It  should  be  obtained  fresh  twice 
ii  day,  and  great  care  should  be  exercised  in  regard  to  its  source  and  preservation. 
iFhe  skimming  of  the  milk,  when  necessary  in  certain  -xiases,  should  be  thoroughly 
l-'amed  out.  Massage  may  be  ordered  from  the  first,  or  it  may  be  postponed  till 
phe  fourth  or  fifth  day  of  treatment.  Half  an  hour  is  sufficient  to  begin  with,  and 
■:he  time  may  be  gradually  increased,  by  a  few  minutes  every  day,  to  an  hour  or  an 
Ihour  and  a  quarter.  Frequently  massage  applications  are  ordered  twice  a  day,  for 
|in  hour  or  more  in  the  morning,  and  for  the  same  time  in  the  evening.  In  the 
{taorning  the  best  time  is  from  an  hour  and  a  half  to  two  hours  after  the  patient's 
'breakfast :  the  second  application  may  be  given  at  4.30  or  o  p.m.,  or  at  8.M0  p.m. 
if  the  patient  suffers  from  insomnia.  At  this  later  hour  it  is  usually  advisable  to 
'•rnit  the  manipulations  for  the  abdomen,  as  abdominal  ma.s.sage  fre(iuently  causes 
restie.ssne.ss  when  given  at  night;  most  attention  should  then  be  paid  to  tlie  limbs 
and  back  (see  "Massage  for  Insomnia"). 

The  massage  ajti)lications  should  be  gentle  in  every  case  at  first,  and  increase 
irradually  in  vigour  as  the  patient  becomes  accu.stomed  to  the  treatment.  The 
inovenients  previously  given  for  "General  Ma.s.sage "  should  be  employed,  and  a 
good  proportion  of  the  time  should  be  given  during  the  morning  hour  to  numipula- 
tion  of  the  al)domen.  Very  vigorous  rubbing  is  not  conducive  to  the  formation  of 
|fat,  and  is  unnecessary  and  inadvisable  for  emaciated  patients.  In  cases  of  obesity 
It  is  necessiiry  to  work  deeply  in  order  to  reach  the  ti.ssues  through  the  deposits 
.of  fat.  These  cases  bruise  very  easily,  and  the  tissues  should  be  carefully  pre- 
l>ared  for  deep,  vigorous  work  by  gentle  preliminary  manipulations.  The  best 
I'inovonients  for  promoting  the  absorption  of  fat  are  petrissage,  kneading,  and  rapid 
,stroking, 

j  Neurasthenic  patients  may  suffer  from  colitis.  In  such  cases  sjiecial  attention 
jshould  be  given  to  massage  of  the  abdomen,  as  there  is  often  an  accumulation  of 
j  mucus  in  the  colon,  and  peristaltic  action  is  weakened,  causing  disinclination  for 


I 
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food  and  general  depression.  A  good  deal  of  deep  kneading  should  be  employe( 
along  the  course  of  the  colon,  beginning  at  the  splenic  flexure.  The  abdoinina 
muscles,  being  wasted  and  flabby,  are  unable  to  aflbrd  normal  support  to  thi 
underlying  viscera,  therefore  great  care  should  be  taken  not  to  cause  any  viscera 
displacement  when  carrying  out  the  deeper  movements.  Constipation  is  commoi 
in  these  cases. 

Neurasthenic  patients  also  often  complain  of  "  sore  spots  "  along  the  course  o 
the  spine,  and  sometimes  between  the  ribs.  These  should  be  carefully  encroachec 
upon,  and  kneaded  gently  with  the  tips  of  the  fingers.  After  a  time  it  will  gener 
ally  be  found  that  these  sore  places  cease  to  exist.  The  daily  massage  usualb 
continues  until  a  week  or  ten  days  before  the  patient  gets  up  and  liegins  to  wall 
about.     It  is  then  employed  only  on  alternate  days. 

Dr.  Weir  Mitchell's  plan,  during  the  last  weeks  of  treatment,  was  to  have  th< 
patient's  limbs  exercised  for  half  an  hour  by  slow,  passive,  extreme  flexions  am 
over-extensions.  These  passive  movements  were  then  followed,  after  a  few  day^ 
by  assistive,  then  by  free,  and,  lastly,  by  resistive  movements.  It  is  usual  now  t 
employ  joint  movements  after  the  rubbing  from  the  first. 

For  Weir  Mitchell  cases  it  is  not  as  a  rule  desirable  that  the  offices  of  nurS' 
and  masseuse  should  be  combined  in  the  same  person,  as  the  variety  made  by  th 
daily  visits  of  the  masseuse  is  pleasant  to  the  patient,  and  acts  beneficially  upo: 
her.  The  latter  should  be  discouraged  from  talking  about  her  ailments,  and  th 
nurse  or  masseuse,  on  their  side,  should  avoid  all  conversation  about  illness.  It  i! 
very  essential  that  the  environment,  mental  and  otherwise,  of  the  patient  shoul': 
be  made  as  cheerful  and  healthful  as  possible. 

( 
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CHAPTER  VI 

i 
MASSAGE  FOR  SPllAINS,  DISLOCATIONS,  RECENT 

FRACTURES,  AND  STIFF  JOINTS 

PRAINED  Knke— Supped  Cartilaoe— Lawn-Tennis  Leg— Sprained  Ankle— Sprained 
Wrist— Dislocation  of  the  Jaw— Dlslocation  op  the  Shoulder— Fractures  of 
THE  Neck  of  the  Femur— Fracture  of  the  Patella— Fracture  of  the  Tibia  and 
Fibula — Pott's  Fracture— Fracture  of  the  Humerus — Fracture  of  the  Olecranon 
Process— CoLLEs's  Fracture— Stiff  Shoulder— Stiff  Knee — Diseases  of  the 
Tendon  Sheaths— Non-Infective  Bursitis. 

8PKAINS 

,  1.  Articular  Sprains. — When  a  joint  is  forced  to  move  beyond  its  natural 
liiiits  in  any  direction,  so  that  the  soft  structures  which  bind  the  bones  together 
re  overstretclied  or  torn  across,  it  is  said  to  be  sprained  or  strained. 

Simple  articular  sprains  are  those  involving  only  the  soft  parts  of  tlie  joint, 
uch  as  the  ligaments  and  synovial  membrane.  In  a  slight  injury  of  this  kind  one 
r  more  of  the  ligaments  which  surround  the  joint  are  overstretched.  It  is 
escribed  as  a  strain,  and  the  symptoms  are  pain,  stiffness,  and  some  loss  of  power ; 
welling  is  absent.  In  severe  cases  the  ligaments  may  be  either  partially  or 
iompletely  torn  across  or  severed  from  their  attachment  to  the  bone.  Swelling  is 
i-resent  in  addition  to  the  pain  and  loss  of  function.  If  this  is  immediate,  it  is  due 
[it  the  outpouring  of  blood  from  ruptured  vessels;  if  deferred  for  some  hours  or 
jays,  it  is  due  to  serous  effusion. 

[  Complicated  sprains  are  those  in  which  the  tendons,  muscles,  and  nerves  in  the 
leighbourhood  of  the  joint  are  injured  as  well  as  the  ligaments.  A  small  fracture 
l-i  sometimes  also  involved  in  a  sprain,  when  a  ligament  tears  away  the  portion  of 
[ne  of  the  bones  to  which  it  is  attached. 

!  The  pain  in  a  recent  sprain  is  caused  by  injury  to  the  nerves  supplying  the 
►art,  and  by  pressure  upon  them  due  to  iiiHammation  and  etlusion. 

If  a  severe  sprain  is  neglected  the  consequences  are  as  follows : — 

1.  The  extravasated  blood  becomes  clotted  and  develops  into  strong  fibrous  or 
car  tissue  wliich  binds  ligaments  and  often  bones  together,  causing  extreme  stitl- 
lioss,  or,  in  the  latter  c^ise,  imniol)ility  of  the  joint.  The  other  structures,  muscles, 
jendons,  vessels,  and  nerves  in  the  region  of  tlie  injury  also  become  matted 
{ogether,  and  the  result  is  i)ain  and  further  stiHness. 

2.  The  ruptured  ligaments  may  not  heal  properly  t)wing  to  defective  circula- 
Mon  tlnough  the  congested  part,  and  this  leads  to  permanent  weakening  of  the 
joint. 

i     3.  The   muscles   which   act   upon   the   injured  joint  become  wasted  through 
Inaction  or  from  injury  to  the  nerve  su])ply,  and  the  result  is  a  weak  or  Hail  joint. 
I     Mas.sage,  including  ])assive  and  active  movements,  aims  at  idcvcnting  the  above 
ronsequcnces  in  the  following  ways: — 

1.  It  improves  the  circulation,  and  this  leads  to  the  better  and  more  speetly 
•epair  of  the  injured  tissues. 
I      2.  It  promotes  altsorption. 

I  3.  It  prevents  the  formation  of  adhesions,  and  consequent  pain  and  stiffness, 
j»y  the  removal  of  the  coagulated  blood  and  lymph  from  the  injured  area  and  by 
"•urly  movement  of  the  joint. 

i      4.  It  takes  the  place  of  exercise,  so  preventing  atrophy  of  the  muscles  which 
kt  upon  the  joint. 
!  19 
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Treatment  of  Articular  Sprains  in  General  by  Massage  and 
Other  Methods 

Tlie  bandages  having  Ijecn  carefully  removed,  the  injured  limb  is  placed  in 
comfortable,  easy  position,  so  that  the  muscles  are  relaxed.  It  is  also  raised 
possible,  in  order  to  aid  the  return  circulation.  Eflleur.age  and  gentle  frictio 
movements  only  are  employed  at  first,  and  these  should  be  centripetally  directe( 
In  carrying  tliem  out  the  masseuse  should  steady  the  injured  joint  with  one  ham 
and  with  the  other  gently  manipulate  the  parts  above  and  about  tlie  seat  of  injur 
This  hastens  absorption  and  clears  the  venous  and  lymph  passages,  so  promotin 
the  return  of  blood  and  lymph  from  the  injured  area.  The  injured  joint  itself 
then  approached,  the  most  tender  spots  being  manipulated  last.  In  three  or  foi 
days,  or  whenever  the  effusion  and  consequent  pain  have  subsided  or  almost  siil 
sided,  the  eHleurage  and  friction  applications  may  be  made  with  greater  firnmes 
and  passive  or  active  joint  movements,  according  to  directions,  commenced.  The.' 
should  be  carefully  graduated,  and  given  with  due  regard  to  the  particular  ligr 
ments  or  tendons  involved  in  the  injury.  Sir  Wm.  Bennett  says  in  this  connectioi 
in  his  book.  Massage  and  Early  Passive  Movements  in  Fractures  and  other  Commo 
Surgical  Injuries,  that  "  the  first  movements  used  sliould  be  those  of  the  simples 
kind, — for  example,  flexion  and  extension  in  the  hip  and  knee,  antero-posteric 
movement  in  the  shoulder ;  abduction  and  adduction  should  then  follow,  an 
finally,  rotation  and  circumduction  in  joints  permitting  of  that  movement.  Tii 
sequence,  however,  is  always  interrupted  for  the  following  reason,  which  is  ( 
paramount  importance:  the  last  movement  to  be  practised  should  l)e  that  whicl 
so  far  as  can  be  ascertained,  was  concerned  in  the  production  of  the  injury."  I 
cases  of  sprained  iinkle  the  toes  may  be  gently  moved  from  the  first  but  not  t 
their  fullest  extent,  and  in  cases  of  sprained  wrist  the  metacarpo-phalangeal  join' 
may  be  slightly  Hexed  and  extended  on  the  first  or  second  day  after  tlie  injuri 
Passive  joint  movements,  while  they  prevent  and  break  down  adhesions,  do  litti 
to  prevent  the  wasting  of  muscles ;  free  and,  later,  resistive  movements  shou  j 
therefore  be  commenced  as  soon  as  possible,  as  they  promote  muscular  develoj 
ment.  In  every  case  these  movements  must  be  preceded  by  massage,  when  possiblj 
of  all  the  muscles  which  act  upon  the  joint,  from  their  insertion  to  their  origil 
It  is  well  when  moving  a  sprained  joint  to  extend  first  and  then  flex  it,  as  extej 
sion  causes  less  pain  than  flexion.  I 

Kecent  writers  advocate  the  use  of  firm  elastic  pressure  in  the  treatment 
recent  sprains  with  effusion,  combined,  in  cases  of  simple  sprain,  with  early  acti\ 
rather  than  passive,  movements.  In  Whitelocke's  Sprains  and  Allied  Injur 
to  Joints  the  following  passage  occurs:  "Active  or  voluntary  movements  .•! 
I)hysiologically  and  are  of  the  greatest  service.  Their  application  is  alnn 
universal,  and,  with  certain  simple  and  rare  limitations,  may  be  employed  at  ; 
stages  and  in  all  conditions  of  sprain,  whether  articular  or  muscular.  A  volunta 
movement  implies  the  passage  of  a  voluntary  nervous  impulse  such  as  controls  t ' 
whole  process  of  nutrition  in  the  tissues  of  the  body.  ...  In  urging  early  volunta' 
movements  it  must  be  understood  that  it  is  not  suggested  that  all  the  muscles  I 
an  injured  part  should  be  exercised  or  that  they  should  l)e  vigorously  moved;  fj, 
on  the  ccmtrary,  it  is  often  of  the  greatest  importance  that  the  movements  at  fiii 
should  1)0  of  the  gentlest  possible  kind,  and  only  just  sufiicient  to  ensure  te 
])assage  downwards  of  nervous  impulses.  It  is  also  important  that  until  repjp 
is  fairly  advanced,  the  particular  muscles  which  have  borne  the  brunt  of  tJ3 
incidence  of  the  violence  should  be  subjected  to  very  little  or  no  strain,  while  t^ 
neighbouring  muscles,  tendons,  and  ligaments  are  freely  exercised." 

By  clastic  pressure  is  meant,  not  bandaging  with  a  strong  rubber  bandage,  1  (■ 
witli  one  made  of  domette  or  soft  fiannel  firmly  applied  rouncl  the  joint  over  lay^^fl 
of  gamgee  tissue.  j 

In  a  very  interesting  paper,  the  report  of  which  appeared  in  the  Lancet  i 
4th  May  1912,  Messrs.  Morton  Smart  and  liowley  Bristowe  describe  tlieir  nietli 
of  treating  sprains,  both  articular  and  muscular,  by  stimulation  of  the  muscles  wli 
the  induced  (Faradic)  current.     The  latter  is  gradually  increased  and  decreasi 
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vien  the  electrodes  are  in  position  (by  means  of  the  contral  core  in  some  coils,  or 
1'  the  Lewis  Jones  interruptor  if  taking  the  current  frcni  a  nuiltostat),  so  that 
i  graduated  contraction  and  relaxation  of  the  muscles  takes  place.  The  writers 
i  the  paper,  while  not  belittling  other  methods,  claim  that  quicker  results  are 
i)tained  by  this  means  than  by  massage  and  movements,  and  the  cases  which  they 
lote  certainly  seem  to  justify  this  conclusion.  They  have  also  used  it  with  good 
isults  in  certain  cases  of  fracture,  chronic  joint  disease,  in  the  post-operative 
leatment  of  certain  lesions,  and  in  chronic  constipation. 

FUEQUENCY   AND   DURATION   OF   MaSSAGE   ArrLICATIONS 

These  will,  of  course,  be  decided  by  the  surgeon  in  charge  of  the  case.  It  is 
snal  for  treatment  to  be  ordered  once,  often  twice,  in  the  twenty-four  hours, 
idle  the  length  of  the  application  varies  from  ten  to  thirty  minutes,  the  time  being 
stendeil  by  a  few  minutes  every  day.  If  there  is  any  continued  increase  of  heat, 
ain,  or  swelling  in  the  joint  which  has  been  manipulated,  the  treatment  should  be 
jiterrupted  until  the  surgeon  has  been  consulted. 

2.  Muscular  Sprains. — Overstretching,  rupture,  and  dislocation  of  muscles 
|nd  tendons  come  under  this  heading,  of  which  lawn  tennis  leg,  rider's  sprain,  etc., 
ire  examples.  In  rupture  of  a  muscle  there  is  sudden  pain  in  a  definite  spot,  with 
lerhaps  a  sensation  of  tearing  in  the  part  or  of  being  struck.  If  there  is  a 
[Oinplete  rupture  a  gap  in  the  muscles  can  be  felt.  There  is  swelling  and  tender- 
ess  about  the  part,  and  more  or  less  loss  of  power  according  to  the  extent  of  the 
iijury.     Predisposing  factors  are  want  of  training,  and  age. 

The  treatment  of  a  ruptured  muscle  consists  of  approximation  of  the  torn 
,;bres  by  strapping  or  a  bandage,  and  in  cases  of  complete  rupture  operative 
^iieasures  may  be  necessary.  The  bandage  or  strapping  prevents  further  extravasa- 
'ion,  and  gives  support  to  the  part  so  that  passive  and  active  movements  may  be 
karried  out  when  the  swelling»has  subsided.     Massage  is  also  given. 
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This  is  usually  the  result  of  a  strain  or  wrenchT'Tbere  is  more  or  less  stretching 
')r  tearing  of  the  ligaments,  with  eflusion  into  the  synovial  cavity  (synovitis).  This 
Wuaion  is  due  to  inflammation  of  the  synovial  membrane,  and  may  subside  in  a 
,;hort  time  or  it  may  become  chronic  and  relapsing  if  neglected. 
I  Treatment. — The  patient  lies  in  the  recunil)ent  position,  and  a  pillow  is  placed 
i  uider  the  leg  and  knee.  For  the  first  two  or  three  days,  in  cases  of  moderate 
'njury,  gentle  ellleurage  and  friction  should  be  api)lied  to  the  joint  and  to  the  parts 
■ibout  it.  The  ankle  may  be  moved  slightly  and  actively  from  the  first,  and  when 
Ithe  swelling  subsides  the  knee  joint  should  be  slightly  Hexed  and  extended,  this 
Imovement  being  preceded  by  gentle  massage  of  tlie  leg  and  thigh.  Kneading  of 
ithe  parts  should  be  commenced  as  soon  as  possible.  In  cases  of  si)rained  knee  the 
tibial  collateral  ligament  is  the  one  usually  injured,  therefore  care  should  be  taken 
'not  to  cause  any  lateral  deviation  of  the  leg  when  carrying  out  the  passive  move- 
'uients.  liotation  should  be  practised  last,  if  not  omitted  altogether.  It  should 
l)e  borne  in  miiui  that  the  quadriceps  extensor,  sartorius,  and  semimembranosus 
'nuiscles  send  filirous  expansions  to  augment  the  capsule  of  the  knee  joint,  and  that 
its  tone  and  the  consequent  stability  of  the  joint  is  largely  determined  by  the  tone 
lof  these  muscles.  The  tendons  of  the  gastrocnemius,  l)iri'ps  femoris,  scmitendinosus, 
and  gracilis  muscles  pass  over  and  also  su}>port  the  knee  joint:  while  the  gluteus 
inaxinuis  and  tensor  fa.scia;  lata;  muscles  are  connected  indirectly  with  it  through 
the  ilio-tibial  tract,^  and,  though  remotely  situated,  very  materially  alVect  the 
joint.  Therefore,  in  rubbing  for  sprains  and  all  other  injuries  to  the  knee,  all  the 
'muscles  mentioned  above  should  be  masseed  throughout  their  whole  extent  as  soon 
as  it  is  possible  to  do  so,  special  attention  being  given  to  the  quadriceps  extensor 
muscle,  as  it  generally  shows  an  early  tendency  to  waste. 

'  This  is  a  band  of  thick  fascia  which  lies  along  the  outer  side  of  the  thigh,  extending  from  the  iliac 
crest  above  to  the  capsule  of  the  knee  joint  and  to  the  lateral  condyle  of  the  tibia  below.  It  receives  the 
msertions  of  the  tensor  fasciie  latte  and  iiart  of  the  gluteus  niaximus  muscles. 
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la  cases  of  very  severe  sprain,  where  there  is  acute  inflammation  of  the  joiu 
the  patient  is  kept  in  hed  and  elastic  pressure  applied.  Slight  active  movemeni| 
of  the  ankle  may  be  performed  from  the  first,  but  massage  and  passiv^  movemen-' 
of  the  knee  itself  are  not  commenced  until  the  effusion  has  subsidecl.  If  massa^ii 
is  ordered  before  this,  it  should  be  confined  to  the  parts  abo'WR.nd  below  tl 
joint.  i 

When  the  swelling  has  disappeared,  the  knee  itself  should  be  masseed  vei] 
gently,  eUleurage  and  superficial  frictions  only  being  employed  at  first.  Sligl 
Sexion  and  extension  of  the  joint  may  also  be  carried  out,  this  movement  beir 
preceded  by  massage  of  the  leg  and  thigh.  Deeper  frictions  round  the  knee  shoul; 
be  gradually  intr(jduced,  and  kneading  of  the  leg  and  thigli  sliould  be  commencei 
as  soon  as  possible.  A  pillow  should  be  placed  under  the  leg  and  knee  so  thij 
the  limb  may  be  .in  a  comfortably  relaxed  position  for  the  treatment. 

DISLOCATED  MENISCUS  (SEMILUNAR  CARTILAGE), 
POPULARLY  CALLED  SLIPPED  CARTILAGE 

This  is  the  displacement  of  one  of  the  menisci  of  the  knee,  usually  the  medi; 
one,  wliich  may  be  partially  or  completely  separated  from  its  attachment  to  tl- 
head  of  the  tibia,  the  coronary  ligaments  being  either  stretched  or  torn.  Tl 
injury  occurs  during  the  movement  of  rotation  of  the  leg  or  the  thigh  when  tl! 
knee  is  in  the  slightly  Hexed  position.  It  may  be  caused  quite  simply,  by  a  suddc 
lateral  or  medial  twist  of  the  foot  when  walking  or  running.  The  immedia, 
result  is  that  the  displaced  meniscus  becomes  wedged  between  the  articular  surfac' 
of  the  femur  and  tibia.  Intense  pain  and  inability  to  extend  the  leg  upon  tl| 
thigh  follow,  Init  these  symptoms  disappear  directly  the  meniscus  has  been  slippc 
into  place  again.  The  after-effects  of  this  injury  are  more  or  less  effusion  into  tl; 
joint  cavity  and  loss  of  tone  and  injury  to  the  capsule,  due  to  distension.  Aft| 
reduction  of  the  displaced  cartilage,  the  early  treatment  consists  of  elastic  pressui 
and  rest  for  the  joint.  The  ankle  may  be  moved  actively  from  the  first  to  pr* 
mote  the  nutrition  of  the  limb.  Massage  is  usually  postponed  until  the  effusit' 
has  subsided.  After  this,  graduated  active  movements  may  be  carried  oi' 
avoiding  any  rotation  of  the  leg.  Massage  prevents  the  wasting  of  the  thi}' 
muscles,  which  is  remarkably  rapid  in  these  cases,  and  is  a  powerful  factor  in  t^ 
tendency  to  a  recurrence  of  the  accident. 

SPRAINED  OR  LAWN-TENNIS  LEG 

The  symptoms  of  a  strained  leg  are  as  follows :  A  sudden,  acute  pain  is  U, 
in  the  back  of  the  leg,  and  the  patient  is  unable  to  put  the  heel  to  tlie  grou;.i 
through  the  contraction  of  the  gastrocnemius  muscle.  Swelling  and  great  d'' 
coloration  follow.  This  injury  may  be  caused  either  by  the  rupture  of  a  nniS(5 
or  tendon  in  the  back  of  the  leg — the  plantaris  muscle  is  the  one  common:' 
supposed  to  be  affected — or  by  the  rupture  of  a  large  vein.  In  either  case  massai 
treatment  is  beneficial  in  hastening  the  removal  of  extravasated  blood  and  in  pil- 
venting  the  formation  of  adhesions.  If  the  injury  is  caused  by  the  rupture  i 
a  nmscle  or  tendon  no  joint  movements  nuist  be  given  which  would  cause  a ' 
drag  upon  the  torn  tissues.  Tiius  dorsi-tiexion  of  the  foot  must  be  delay'l 
until  repair  is  fairly  advanced.  Complete  union  takes  ])lace  in  two  or  thi- 
weeks.  AVhen  the  swelling  h.is  subsided  the  patient  should  be  encouraged 
walk,  keeping  the  heel  on  the  ground,  the  bandage  having  first  been  reapplied;  » 
boot  or  shoe  with  a  flat  heel  may  be  worn. 

If  it  is  a  case  of  a  ruptured  vein,  plantar  and  dorsi-fiexion  of  the  ankle  may 
carried  out  after  the  rubbing  from  the  first,  but  before  doing  so  the  band; 
should  be  reapplied. 

The  patient  should  lie  on  a  couch  with  the  limb  well  raised  while  the  nianijj- 
lations  are  carried  out.  These  should  begin  with  eftleurage  from  the  ankle  \ 
beyond  the  knee;  kneading  of  the  parts  should  follow  as  soon  as  possible.  .! 
movements  which  tend  to  stretch  the  muscles  at  the  back  of  the  leg  should^ 
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employed,  but  care  must  bo  taken  in  tbe  case  of  a  ruptured  musole  or  its  tendon 
»iot  to  do  so  before  union  bas  taken  place. 

TliEATMKNT   OF   A    SEVERELY   SpKAINED   AnKLE   IN   WHICH    THE   LATERAL 

Ligament  of  One  Side  is  Torn 

I     The  patient  lies  on  a  couch,  and  a  pillow  is  placed  lengthways  under  the  foot 
i  Mleg. 

ill    First  Day. — Gentle  effleuragc  and  superficial  friction  of  tbe  parts  above  and 
iibout  the  seat  of  injury,  gradually  encroaching  on  the  painful  area. 
'    i      Joint  movements :  Plantar  and  dorsi-Hexion  of  the  toes. 

Second  and  Third  Days. — Ettieurage  and  friction,  followed  by  movements  of 
ho  toes  as  before. 

Fourth  Day. — ElHeurage  and  friction,  applied  with  greater  firmness. 
Joint  movements :  Plantar  and  dorsi-Hexion  of  the  toes. 

Fifth  Day. — Ettieurage  and  friction  as  before,  increasing  in  firmness  as  the  state 
bf  the  injured  part  allows, 
f  Joint  movements :  (1)  Plantar  and  dorsi-flexion  of  the  toes;  (2)  slight  plantar 
'-■  pind  dorsi-Hexion  of  the  foot. 
I  On  each  succeeding  day  it  will  l)o  found  possible  to  work  more  deeply  and 
;to' move  the  joints  more  fully.  Oreat  care  should  be  taken  to  steady  the 
^oint  with  one  hand  while  rubbing  with  the  other,  and  also  to  keep  the  foot 
i{)erfectly  straight  wiien  giving  passive  movements  to  the  ankle,  so  as  not  to  cause 
|Hny  drag  on  the  injured  ligament. 

U Movements  of  inversion,  in  the  very  usual  case  of  injury  to  the  anterior  and 
terior  talo-Hbular  and  calcaneo-fibular  (o.t.  external  lateral)  ligaments,  and  of 
leversion  in  the  case  of  the  same  to  the  deltoid  (o.t.  internal  lateral)  ligament, 
(Should  not  be  carried  out  until  the  rupture  has  quite  healed,  which  will  not  be 
|for  about  six  weeks  if  the  ligament  has  been  badly  torn. 

In  cases  where  a  piece  of  bone  has  been  detached  with  the  ligament,  massage 
jtreatment  should  be  given  as  in  the  above  case,  but  the  joint  must  not  be  moved 
luntil  the  bone  has  united,  whicii  will  not  lie  for  two  or  three  weeks. 
j  In  cases  of  slight  sprain  it  will  be  found  possible  to  gently  manipulate  the 
'most  tender  parts  from  the  first,  and  to  commence  movement  of  the  joint  on  the 
second  day. 

SPRAINED  WRIST 

I  In  a  case  of  this  kind  the  procedure  is  tbe  same  as  that  given  above  for 
|the  ankle.  All  the  muscles  which  act  upon  the  fingers  and  wrist  should  be  care- 
;  fully  ma.ss('ed,  from  their  insertions  to  their  origins.  Gentle  ])assive  and  active 
iiiioveiaents  siiould  be  given  as  soon  as  possible,  to  the  fingers  first,  and  then  to  the 
I  wrist,  followed  by  pronation  and  supination  of  the  forearm. 
I 

DISLOCATIONS 

A  dislocation  is  the  displacement  of  the  articular  surface  of  one  or  more  of 
i  the  bones  which  enter  into  the  formation  of  a  joint. 

i  In  an  injury  of  this  kind  the  capsule  and  other  structures  surrounding  the 
(joint  arc'torn,  and  tlio  aim  of  massage  is  to  prevent  muscular  wasting  and  the 
1  formation  of  adhesions. 

Ti;e.\tmen'I'  of  Dlslocations  in  (General 

'        Massage  may  be  commenced  immediately  on  the  reduction  of  the  dislocation. 

i  As  in  the  case  of  sprains  and  fractures,  the  manipulations  should  l»egin  each  day, 
until  the  ctVusion  lias  subsided,  on  tlie  pntximal  side  of  the  injvired  joint.  Eflleurage 
and  gentle  friction   movements  only  sb<»uld  l>e  employed  at  first.      Liter  careful 

;  kneading  and  petrissage  movements  may  be  added.  All  tlie  muscles  wliich  act  on 
the  joint  should  be  manipulated,  special  attention  being  given  to   those  lying 
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directly  over  it,  while  care  should  be  taken  not  to  over-tire  the  muscles  by  eithe 
too  prolonged  or  too  vigorous  rubbing.  Passive  joint  movements  may  follow  th 
massage  on  the  third  day.  Sir  William  Bennett  says  in  his  Lcchircs  that  "  thi 
passive  movement  may  be  very  free  in  all  directions  save  that  which  is  toward 
the  muscles  which  tend  to  waste.  For  example,  in  the  case  of  the  shoulde: 
abduction  of  the  arm  from  the  trunk  should  not  be  practised  for  a  week  or  ten  day 
after  the  injury,  because  the  strong  action  of  the  adductors,  unopposed  for  tli 
time  being  by  the  weakened  deltoid,  tends  to  displace  the  head  of  the  humeri 
inwards.  For  the  same  reason,  in  the  first  week,  no  voluntary  movement  shoul 
be  allowed,  all  movements  being  passive." 

DISLOCATION  OF  THE  JAW 

In  dislocation  of  the  jaw  the  head  of  the  mandible  slips  downwards  an 
forwards.  The  dislocation  may  be  either  unilateral  or  bilateral.  It  is  due  to 
lax  condition  of  the  ligaments,  tendons,  and  muscles  of  the  joint,  and  may  b 
chronic  or  recurring.  Laughing  or  yawning  may  cause  the  dislocation.  Massac 
may  begin  at  once,  and  should  consist  of  gentle  friction  of  the  muscles  whicj 
move  the  joint.  Light  tapotenient  may  be  added  on  the  third  or  fourth  da;, 
The  patient  should  be  directed  to  open  the  jaw  slightly  from  the  first,  while  tlj 
masseuse  places  her  fingers  in  front  of  the  joint  to  prevent  the  condyle  froi! 
slipping  forwards.  | 

DISLOCATION   OF  THE   SHOULDER  j 

I\Iassage  is  particularly  useful  in  dislocations  of  the  shoulder,  as,  owing  to  tli 
shallowness  of  the  glenoid  cavity  and  the  looseness  of  the  capsule,  the  bones  a:i 
mainly  held  in  position  by  the  muscles  and  tendons  overlying  the  joint.  Tl! 
forearm  should  be  carefully  supported  during  the  treatment.  ' 

First  and  Second  Days. — Steady  the  shoulder  with  one  hand  and  with  the  oth 
apply  gentle  effleurage  first  to  the  muscles  on  the  proximal  side  of  the  joint, 
relieve  tension  in  the  swollen  area,  and  then  to  the  deltoid,  biceps  brachii  ai, 
triceps  brachii  muscles.  \ 

Third  Day. — Effleurage  as  before. 

Passive  joint  movement:  Flexion  and  extension  of  the  shoulder. 

On  the  fourth  and  succeeding  days  the  massage  may  gradually  increase  in  vigo- 
and  duration,  and  other  movements  may  be  added.  Percussion  may  be  givi 
when  the  intlammation  has  completely  subsided. 

Passive  joint  movements:    Flexion   and  extension  of  the  shoulder,  follow«j 
by  rotation  and  circumduction,  and,  after  a  week  or  ten  days,  by  abduction  ar 
adduction.     Voluntary  movements  may  usually  commence  on  the  eighth  day 
the  same  order,  namely,  flexion,  extension,  rotation,  and  circumduction,  abducti< 
and  adduction,  and  may  increase  in  range  daily  as  tlie  muscles  regain  their  tone. 

In  massage  of  the  shoulder  the  latissinms  dorsi  muscle  must  not  be  ueglccti 
as,  though  remotely  situated,  it  acts  powerfully  upon  the  joint. 

FBACTUBES 

There  are  three  kinds  of  fractures,  namely : — 

1.  True  fractures. 

2.  Greenstick  fractures. 

3.  Epiphysial  fractures. 

True  fractures  may  be  either  simple  or  compound,  and  each  of  these  again  m ' 
be  either  comminuted,  multiple,  or  complicated.  1 

A  simple  fracture  is  one  in  which  the  bone  is  broken,  but  in  which  the? 
is  no  skin  wound  by  means  of  which  the  air  comes  into  contact  with  the  brokji 
bone. 

A  com])ouu(l  fracture  differs  from  a  simi)le  one  in  that  either  the  broken  br3 
is  forced  through  the  skin,  or  there  is  a  wound  which  forms  a  communicatn 
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:    j     Comminuted  simple  or  compound  fractures  are  those  in  wliich  one  or  both  ends 
if  the  bone  liave  been  broken  or  splintered  into  several  pieces. 
I     Multiple  simple  or  compuuntl  fractures  are  those  in  which  the  bone  has  been 
l»roken  in  more  than  one  place. 

I  Complicated  simple  or  com])()und  fractures  arc  those  in  which  a  lari^'c  artery, 
,'ein,  or  nerve  m  the  neighbourhood  of  the  fracture  is  injured,  or  where  a  joint  is 
iivolved,  such  as  is  tiie  case  with  fractured  patella  or  fracture  of  tlie  olecranon 
r)rocess.  An  impacted  fracture  is  one  in  ^yhicil  one  end  of  the  broken  bc^ne  has 
jjeen  driven  into  the  other. 

(   I     Greenstick  fractures  occur  in  children  ;   in  them  the  bone  is  only  broken  or 

I   jiplintereil  througii  part  of  its  thickness  and  is  then  bent. 
I     An  epiphysial  fracture  is  one  in  which  an  ei)iphysis  or  centre  of  growth  at 
|)De  or  other  end  of  a  bone  has  been  separated  or  displaced.     This  kintl  of  fracture 
Nn  occur  only  in  young  people  before  their  bones  have  completely  developed. 
f 

Pathology  of  FpvActures 

When  a  fracture  occurs  all  the  tissues  in  its  neighbourhood  are  more  or  less 
(involved  in  the  injury.  jMuscles,  tendons,  nerves,  and  vessels  arc  torn.  Blood  is 
!|)oured  into  the  surrounding  parts,  which,  if  not  soon  removed,  leads  to  the 
|forniation  of  "  scar "  tissue  and  consequent  binding  of  the  softer  parts  to  each 
other  and  to  the  bone.  Neuritis  of  tlie  nerve  or  nerves  involved  follows,  causing 
intense  pain.  xVlmost  immediately  after  the  injury  a  blood  clot  forms  around  the 
t'nds  of  the  bone ;  this  is  gradually  converted  into  callus  by  the  deposit  in  it  of 
lime  salts,  and  ultimately  into  new  bone  tissue.  It  is  by  this  means  that  union  of 
'the  broken  bone  is  ellcctcd  and  begins  to  take  place  about  a  week  after  the  injury 
'has  occurred.  Excessive  callus  occurs  where  there  has  been  much  laceration 
'of  the  periosteum ;  it  entombs  and  compresses  the  vessels,  nerves,  muscle  fibres, 
and  tendons  in  the  neighbourhood  of  the  i'racture,  and  this  is  also  a  source  of  pain 
land  stiffness.  The  joint  in  the  neighbourhood  of  the  fracture  is  always  affected  by 
'it  to  a  greater  or  less  degree.  Adhesions  may  form,  due  either  to  tfie  out})ouring 
•  of  blood  into  tlie  joint  cavity  or  to  the  adhering  together  of  the  loose  folds  of 
tlie  capsule,  which  occurs  when  a  joint  has  been  kept  at  rest  for  any  length  of 
time. 

The  matting  together  of  the  muscles  and  tendons  near  the  fracture  and  their 
'  frequent  adhesion  to  the  bone  arc  also  common  causes  of  joint  stiffness,  as  well  as 
'the  contraction  wliich  often  takes  place  in  a  muscle  which  has  been  torn,  during 
11^  process  of  healing  by  the  formation  of  scar  tissue. 

MASSAGE   IN  IlECENT  EIIACTUKES 

In  removing  the  bandages  and  splints  and  in  carrying  out  the  movements  the 
greatest  care  must  be  taken  to  adequately  support  the  fracture  £o  as  not  to  cause 

!  the  smallest  displacement  of  the  broken  ends  of  the  bone.  Very  light  cfllcurage 
only  sliould  lie  employed  at  first  and  should  be  slowly,  smoothly,  and  rhythmically 
l)erfornicd.  The  strokes  should  always  be  made  in  the  direction  of  the  venous  flow 
or  of  tlie  muscular  fii»res,  and  the  hand,  in  performing  the  movement,  should  mould 

:  itself  to  the  parts  under  treatment.  In  the  case  of  a  limb  the  massage  should 
iKJgin  each  day,  until  the  swelling  has  subsided,  by  gentle  eflleurage  of  the  part^ 
proximal  to  the  seat/  of  the  fracture.  The  strokes  may  then  commence  disUil  to 
the  latter,  and  the  hand  is  passed  up  the  limb,  avoiding  pressure  upon  the  actual 
site  of  the  fracture.     After  this  general  eflleurage  of  the  limb  has  been  ciirried  out, 

!  more  local  treatment  of  the  muscles  iinmediateiy  round  the  fracture  may  be  given 
gently  with  the  thumbs  or  pads  of  the  fingers.     It  is  essential  that  the  whole  limb 

I  should  be  masseed  to  prevent  the  muscular  wasting  consequent  upon  inaction ; 

I  for  instance,  in  fractures  of  the  leg,  the  thigh  should  receive  attention  as  well  as 
the  lower  part  of  the  lindj. 

'         As  soon  as  possible,  passive  movements  of  all  the  joints  of  the  injtired  limb 

!  should  be  carried  out.  These  should  be  slight  at  first  and  gradually  incie;ised  in 
range,  and  they  should  include  all  the  movements  of  which  the  joint  is  capable. 
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They  should  always  be  preceded  by  massage  and  should  never  cause  pain.  In  tli 
case  of  some  joints  (such  as  the  toes  in  fracture  of  the  bones  of  the  leg)  movemerl 
in  all  directions  may  be  carried  out  from  the  first,  in  others  it  must  be  postpone 
till  union  is  further  advanced ;  and  certain  movements,  such  as  rotation  in  the  ca; 
of  a  fractured  humerus,  must  be  delayed  for  some  time  after  other  movements  cs 
be  safely  carried  out.  In  all  cases  before  union  is  quite  firm  the  site  of  t\\ 
fracture  must  be  carefully  steadied.  Early  active  movements  of  certain  joints  mat 
also  be  given  ;  for  instance,  in  a  case  of  Colles's  fracture,  the  fingers  and  thumb  msj 
be  moved  actively  as  well  as  passively  from  the  very  beginning.  i 

Massage  treatment  is  ordered  in  cases  of  recent  fracture  in  order  to  relics 
muscular  spasm  and  consequent  pain,  and  to  prepare  the  way  for  passive  mo\- 
ments.     It  is  very  important  that  the  patient's  muscles  should  be  in  an  absolute 
relaxed  condition  while  the  latter  are  being  earried  out,  so  that  the  movement 
a  really  passive  one  and  not  either  resisted  or  assisted  by  the  patient. 

In  compound  or  in  simple  fractures,  when  the  skin  has  been  injured  as  well  ; 
the  deeper  tissues,  it  will  only  be  possible  at  first  to  manipulate  the  parts  in  tl, 
neighbourhood  of  the  injury,  but  passive  movements  may  be  carried  out  as  in  tl| 
other  cases.  I 

Any  continued  increase  of  heat,  pain,  and  swelling  in  the  joint  or  pari 
manipulated  is  an  indication  that  massage  must  be  discontinued  until  the  surger' 
in  charge  of  the  case  has  been  consulted. 

FKACTURES   OF   THE   NECK   OF   THE   FEMUR  i 

Intracapsular. — This  is  a  fracture  which  commonly  occurs  in  old  peopi: 
and  owing  to  the  danger  of  bed-sores  and  pneumonia  no  splints  are  used  as  a  rul 
and  union  of  the  bone  cannot  generally  be  expected.  Smooth  rubbing  may  1 
commenced  immediately  to  allay  muscular  spasm  and  pain. 

By  degrees  stroking  may  be  followed  by  kneading  movements,  first  superfici 
and  then  deep,  the  whole  thigh  being  manipulated  as  well  as  the  parts  immediate 
round  the  hip  joint. 

Passive  joint  movements  may   begin  on  the  second  day.     These  should  1 
limited,  for  the  first  week,  to  flexion  and  extension  of  the  thigh.     Movements 
abduction  and  adduction  may  then  follow,  and  at  the  end  of  about  a  fortnigl 
circumduction  may  be  commenced. 

Extracapsular. — These  fractures  usually  occur  in  younger  patients,  ai 
may  be  treated  like  fractures  elsewhere  by  splints.  Massage  and  joint  mov 
ments  are  not  usually  commenced  till  late,  the  latter  may  then  be  carried  out 
the  order  given  above. 

FRACTURES   OF  THE   PATELLA 

In  fractures  of  the  patella  the  bone  is,  in  nearly  every  instance,  liroke, 
transversely,  and  the  object  of  massage  and  passive  movements  is  to  i)revent  t\ 
formation  of  adhesions  and  consequent  fixation  of  the  upper  fragment  of  tli 
patella  to  the  anterior  surface  of  the  femur.  i 

If  the  patella  has  not  been  wired,  exceptional  care  must  be  taken  in  carr^'h' 
out  the  movements,  so  as  not  to  cause  any  sei»aration  of  the  fragments.  For  th' 
reason  they  should  be  fixed  together  by  the  finger  and  thumb  of  one  hand  whi; 
the  manipulations  are  performed  by  the  other.  These  should  at  first  consist  onj 
of  gentle  stroking  movements,  special  attention  being  paid  to  the  parts  round  tlj 
upper  fragment.  The  posterior  aspect  of  the  knee  must  also  be  treated,  and  f: 
this  the  heel  must  be  carefully  raised  a  little  and  supported.  AVhcn  the  ellusion  h,; 
begun  to  sul)side  the  ]-)atella  should  be  moved  to  and  fro.  In  doing  this  the  tvj 
fragments  should  be  firmly  fixed  together,  each  being  held  between  a  finger  ar; 
thumb.  After  a  few  days  the  strokings  may  become  firmer.  These  should  li 
applied  to  the  leg  and  thigh  as  well  as  to  the  parts  immediately  around  tl 
fracture  area,  in  order  to  maintain  the  nutrition  of  the  limb  and  to  prepare  P 
passive  movement  of  the  knee  joint.     Special  attention  should  be  given  to  tl 
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ill  doing  this  the  masseuse  should  grasp  the  upper  portion  of  the  i)atella  and  push 

tt  firmly  downwards,  so  as  to  prevent  disunion  between  the  fragments. 

I 

■FRACTUEE    OF    THE    SHAFT    OF    THE    TIBIA    (usually    about    Four 

Inches  above  the  Ankle  Joint,  and  accompanied  by  Fhactuue  of  the 

Fibula  at  a  Higher  Level) 

The  limb  is  placed  upon  a  back  splint  with  a  foot-piece,  and  is  secured  to  it  F>y 
Piiidagos.  at  the  ankle  and  knee  only  if  early  massage  is  to  be  employed.  This 
enables  llie  masseuse  to  manipulate  the  ])arts  al)out  tlie  fracture  area  and  to  give 
{passive  movements  to  the  toes  without,  at  first,  removing  the  bandages.  Straight 
side  splints  are  applied  on  either  side  of  the  leg,  and  fixed  by  webbing  or  straps. 
Sometimes  sandl)ags  are  used  instead. 

Smooth  massage  may  begin  any  time  after  the  bone  has  been  set,  to  allay 
uuiscular  spasm. 

I  The  side  splints  arc  first  carefully  removed.  The  masseuse  steadies  the  limb 
Iwith  one  hand,  and  with  the  other  very  gently  strokes  the  parts  above  the  fracture 
for  two  or  three  minutes.  Then,  starting  from  below,  the  hand  is  passed  over  the 
linjured  area,  but  without  pressure  upon  the  actual  site  of  the  fracture.  In  carrying 
'out  this  movement  the  leg  should  be  grasped  firmly  and  gently,  the  whole  palmar 
surface  of  the  hand  and  fingers  being  applied  to  the  limb  and  then  passed  smoothly 
lupwards. 

!  The  treatment  is  given  daily  for  from  ten  to  twenty  minutes.  On  the  third  or 
jfourth  day,  or  even  earlier,  after  the  usual  rubbing,  the  toes  may  be  moved  en  hloc. 
jTlie  masseuse  steadies  the  seat  of  fracture  with  one  hand,  and  gives  dorsi-He.xion  of 
|the  toes  with  the  otlier.  This  moves  the  muscles  and  tendons  on  the  front  of  the 
'leg  and  prevents  the  formation  of  adhesions  round  the  fracture.  In  doing  this  the 
Ibandage  round  the  ankle  need  not  be  removed,  the  masseuse  can  bend  the  toes 
jforward  by  inserting  her  fingers  between  them  and  the  foot-piece. 
'  On  the  fifth,  si.xth,  or  seventh  day,  according  to  the  progress  made,  the  ankle 
ijoint  may  be  moved.  The  bandage  round  it  is  removed  aiid  the  foot  and  ankle,  as 
well  as  the  leg,  are  massoed  for  fifteen  minutes.  The  masseuse  then  steadies  the 
jfracture  with  one  hand,  grasps  the  foot  firmly  with  the  other,  and  gently  carries 
;out  movements  of  the  ankle  to  a  very  small  extent  in  all  directions  two  nr  three 
j  times.  These  movements  should  gradually  extend  in  range  every  day.  About  the 
[tenth  day  it  will  be  possible  to  begin  to  manipulate  the  leg  more  thoroughly  and 
jfor  a  longer  time.  Free  movements  of  the  ankle  may  now  be  ])ractised,  the 
I  fracture  being  steadied  by  the  operator's  hand.  In  three  weeks'  time  the  knee 
;  joint  may  be  moved,  the  thigh  having  been  previously  rubbed  as  well  as  the  leg 
land  the  joint  itself.  The  safest  way  to  carry  out  this  movement  is  to  support  the 
:  fracture  by  two  short  side  splints  held  in  place  by  we}>l>ing  or  straps.  The  masseuse 
I  then  grasps  the  foot  with  one  hand,  places  the  other  under  the  knee,  and  bends  the 
ijoint  very  slightly  two  or  three  times. 

I  There  is  another  method  of  carrying  out  this  movement,  which  should,  liowever, 
only  l)e  practised  by  tho.se  who  are  veiy  experienced  in  the  hajidling  of  fractures. 
i  It  is  as  follows  :  the  masseuse,  di.scarding  side  splints,  places  one  hand  under  the 
I  knee  and  carefully  bends  it,  while  the  other  hand  supports  the  leg  below  the 
j  fracture. 

I        During  the  fourth  week  the  leg  and  thigh  may  be  thoroughly  niasseed  in  the 
i  ordinary  way,  and  free  movenicnts  of  the  knee  joint  encouraged. 
j        At  the  end  of  a  month  resistive  movements  of  the  ankle  and  knee  may  be 
I  practi.sed. 

POTT'S  FKACTUKE 

-  I'ott's  fracture  is  a  combined  fracture  and  dislocation.  The  fibula  is  broken 
;  near  its  lower  end.  and  the  deltoid  ligament  of  the  ankle  is  ruptured  and  followed 
l>v  lateral  dislocation  of  tJie  foot. 

Massage  may  l»e  ordered  from  the  outset  or  it  may  be  delayed  for  a  few  days. 

TrcaUmnl. — Great  care  should  be  taken,  in  carrying  out  the  treatment,  not  to 
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drag  upon  the  injared  ligament  by  any  lateral  deviation  of  the  foot,  and  also  to 
support  tlie  ankle  tirnily  with  one  hand  while  rubbing  with  the  other. 

First,  second,  and  third  days. — Gentle  etlleurage  of  the  leg  and  foot.  Passivei 
joint  movements ;  plantar  and  dorsi-ilexion  of  the  toes,  moving  each  one  singly. 

Fourth  day. — ElHeurage  of  the  leg  and  foot,  as  before,  followed  by  very  gentle 
manipulation  of  the  parts  aliout  the  injured  area  with  the  two  thumbs  or  the  pads 
of  the  lingers.  Fas-sive  joint  movements ;  plantar  and  dorsi-tiexion  of  the  toes. 
.Slight  plantar  and  dorsi-tlexion  of  the  ankle,  the  masseuse  steadying  the  seat  of 
fracture  with  one  hand.  Each  succeeding  day  the  strokings  may  be  firmer,  and 
the  passive  movements  of  the  ankle  gradually  extended  in  range  and  carried  out' 
in  all  directions.  Some  surgeons  now  advocate  the  use  of  very  early  active  move- 
ments in  these  cases,  and  postpone  the  massage  and  passive  movements  for  two  or 
three  weeks. 

FRACTUKE  OF  THE  HUMERUS  NEAR  THE  SHOULDER  JOINT       , 

In  fractures  of  this  kind  the  arm  is  usually  put  in  a  sling  and  a  leather  or' 
poroplastic  shoulder  cap  worn,  which  can  Ije  easily  removed  for  the  daily  rubbing.; 
For  the  first  four  days  slight  antero-posterior  movements  of  the  arm  may  follow 
the  smooth  rubbing.  On  the  fifth  and  following  days  movements  of  abduction  and, 
adduction  may  be  given,  and  in  a  fortniglit  circumduction  and  rotation.  All  these! 
movements  should  be  very  gently  carried  out.  In  doing  them  the  masseuse  shouhi 
support  the  patient's  forearm  upon  her  own,  and  steady  the  fracture  with  the  hand] 
of  the  other  side.  The  muscles  of  the  forearm  and  shoulder  should  be  treated  as- 
well  as  those  of  the  upper  arm.  The  fingers  and  wrist  should  be  moved  from  tlit 
first  day. 

FRACTURE  OF  THE  OLECRANON  PROCESS  I 

If  there  is  wide  separation  between  the  fragments  an  operation  is  necessary 
Massage   may   be   postponed   for   a   week   or  ten  days  or  may   be   commcucc 
immediately.     For  treatment  the  position  for  the  patient  is  the  recumbent  om 
with  the  forearm   comfortably   supported   on  a  pillow  and   the   hantl   half-wa; 
between  pronation  and  supination ;  the  elbow  should  be  fiexed  to  a  point  midway 
between  full  extansion  and  ilexion  to  a  right  angle.     Massage  should  be  given  daib! 
for  fifteen  or  twenty  minutes  and  should  include  the  whole  arm  and  the  shouldc 
muscles.     The  finger  and  wrist  joints  may  be  moved  after  the  massage  in  al 
directions.     Sliglit  and  gradually  increasing  supination  and  pronation  mny  also  b, 
given.     Flexion  of  the  forearm  sliould  not  be  increased  beyond  the  right  angle  fo| 
the  first  fortnight,  nor  should  full  extension  be  allowed.     Tlie  shoulder  should  als' 
be  moved,  but  to  a  limited  degree  at  first.     In  cases  of  slight  separation,  when  th 
aponeurotic  expansion  of  the  triceps  is  not  torn,  and  operation  has  not  bee 
necessary,  massage  and  early  passive  movements  may  be  given  as  above.     Greii 
care  must  be  taken  not  to  displace  the  upper  fragment.     In  performing  Ilexion  tli 
operator  should  press  the  detached  portion  of  the  bone  downwards  so  as  to  mak 
it  move  with  the  forearm,  otherwise  there  is  danger  of  its  becoming  adherent  t 
the  humerus.     When  this  takes  place  the  triceps  muscle,  having  no  attachment  tl 
the  forearm,  loses  its  power  to  extend  the  joint. 

COLLES'S  FRACTURE 

Collcs's  fracture  is  a  fracture  of  the  radius  less  than  an  inch  above  the  wrif 
joint,  and  is  always  complicated  by  a  strain  of  the  joint.  It  is  put  up  in  splint 
so  a])plied  that  the  fingers  can  be  moved  at  will,  tlie  patient  being  encouraged  t 
do  this  from  the  first  as  frequently  as  possible. 

Treatment. — The   back  si)lint  is  removed  and  the  patient's  arm  rests  on  tl 
anterior  splint  on  a  table.     The  massage  treatment  consists  for  the  first  week 
efileurage  of  the  arm  and  of  the  dorsal  aspect  of  the  hand  and  forearm  for  ten  ' 
fifteen  minutes.     The  ])arts  about  the  wrist  joint  may  receive  special  attention  ( 
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iiovements  of  the  thniub  and  tinkers  may  bo  carried  out,  also  passive  moveiiicnts 
f  the  elbow  and  shoulder. 

In  a  week's  time  the  wrist  may  be  moveil.  The  masseuse  steadies  the  seat  of 
he  fracture  firndy  with  one  haiul  and  with  the  other  very  slightly  extends  the 
)int  After  this,  Hexion,  extension,  adtluction,  and  abduction  of  the  wrist  may  be 
iarried  out  daily. 

STIFF  JOINTS 

Massage  for  Stiff  Shoulder  (Chronic  Case) — 

1 .  Ktlleurage  of  the  whole  arm. 

L'.  Kneading  of  the  l)icei)S  bracliii  and  triceps  brachii  muscles. 

.">.  IV'trissage  of  the  deltt)id  muscle. 

4.  Frictions  with  the  Hnger-pads  round  the  joint. 
[     5.  Manipulation  (stroking  and  kneading)  of  all  the  muscles  which  move  the 
'ioint. 


Fig.  158.-SrEc-iAL  W 
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ii;  Stiff  Knee. 


6.  Frictions  with  the  finger-pads  along  the  cervical  and  upper  dorsal  regions  of 
the  spine. 

7.  Percussion. 

8.  Vibrate  upon  the  motor  points  of  the  muscles  surrounding  the  joint. 

9.  Ellleurage. 
Joint  Movements — 

1.  Flexion  and  extension  of  the  forearm, 

2.  Flexion  and  extension  of  the  arm. 

3.  Abduction  and  adduction  of  the  arm. 

4.  Arm  rolling  and  arm  rotation. 
Mass.uje  for  Stiff  Knee — 

1.  Ellleurage  and  pctri.ssage  of  the  calf  muscles. 

2.  Ellleurage,  kneading,  and  petrissage  of  the  thigh. 

3.  Support  the  knee  with  one  hand,  and  knead  the  tissues  all  round  the  joint 
with  the  heel  of  the  other  (the  right  and  left  hand  are  used  alternately). 

4.  Frictions  round  the  patella  and  on  either  side  of  the  articulation  with  the 
thumbs. 

5.  Frictions  beneath  the  knee  in  the  popliteal  space  witli  the  tips  of  the  fingers 
of  both  hands. 

6.  Ellleurage   beneath    the    knee    with    the    palmar    surface    of    each    hand 
alternately. 
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7.  Place  one  liand  above  and  the  other  below  the  knee  joint,  squeeze  the  tissue 
together  and  work  the  hands  alternately  backwards  and  forwards  (wringing,  se 
Fig.  158). 

8.  Grasp  and  men  e  the  patella. 

9.  Give  vibration  and  percussion  over  the  stretched  muscles,  and  percussion  wit 
cupped  hands  round  the  joint. 

10.  General  etlleurage  of  tlie  limb. 
Joint  Movements — 

1.  riantar  and  dorsi-flexion  of  the  foot.  , 

2.  Flexion  and  extension  of  the  leg.  | 

3.  Leg  rolling. 

DISEASES  OF  THE  TENDON  SHEATHS 

Teno-Synovitis  Crepitans.  This  is  an  inflammation  of  the  synovial  membran 
which  lines  the  tendon  sheath.  It  is  caused  by  overuse  of  the  muscles  or  strain  cj 
a  tendon.     A  rheumatic  constitution  is  a  predisposing  factor.  j 

The  symidoms  are  swelling  and  tenderness  along  the  tendon,  with  pain  anf 
crepitation  on  movement.  The  tendons  of  the  radial  extensors  of  the  wrist,  tbi 
tendo  calcaneus,  and  the  peronei  are  those  most  frequently  atlected. 

The  treatment  in  tlie  acute  stage  consists  of  rest,  hot  fomentations,  or  Bier 
passive  congestion.  In  chronic  cases  liot  air  and  massage  are  indicated.  Th; 
massage  should  consist  of  efHeurage  and  deep  frictions  to  reduce  the  thickening 
in  the  tendon.  ! 

Suppurative  teno-synovitis  is  not  treated  by  massage,  but  when  all  inflamme 
tion  has  subsided  passive  and  active  movements  must  be  commenced. 

Tul)erculous  teno-synovitis  is  not  treated  by  massage  and  exercises. 


NON-INFECTIVE  BUKSITIS 


"  Housemaid's  knee "  and  "  Miner's "  or  "  Student's "  elbow  are  commn. 
examples  of  this  form  of  bursitis.     The  causes  are  (1)  injury  and  (2)  occupation. 

The  symptoms  of  the  simple  acute  form  are  swelling  of  the  bursal  sac  wit 
pain  on  pressure  and  restricted  movement.  In  chronic  cases  the  clianges  in  tl 
bursa  are,  varial)ly,  as  follows :  Hydrops  (watery  effusion)  of  the  bursa  with 
fibrinous  deposit  on  the  inner  wall;  the  formation  of  fibrous  bands  across  tl: 
cavity ;  melon-seed  bodies  are  sometimes  formed  in  the  wall  of  the  bursa  am 
become  detached. 

The  treatment  of  the  acute  form  consists  at  first  of  rest,  hot  fomentations,  ai 
perhaps  l)listering.  Operative  measures  are  necessary  in  certain  chronic  case* 
The  after-treatment  of  acute  simple  bursitis  consists  of  massage  (eifleurage  arj 
frictions  mainly)  and  passive  and  active  movements. 

BOOKS  RECOMMENDED  FOR  FURTHER  STUDY 

Sprains  and  Allied  Injuries  of  Joints  (Second  Edition),  by  AVhitelocke. 

Fractures  and  their  Treatment,  by  Pringle. 

Treatment  of  Fractures  by  Mobilisation  aiid  Massaje,  by  Meunell. 


CHAPTER  YTT 
PARALYSIS 

iHemipleoia— Paraplegia— Facial— Ui.xAR  and  Mkdian— Stkrno-mastoid  and  Trapezius 
1       Ml'scles- Deltoid  Mlsclk— Erb's  —  Radial  (Miscild-simkai,) -— Infantile  —  Pro- 
gressive Muscular  Atrophy — Disseminated  Sclerosis— Locomotor  Ataxia— Little's 
Disease. 

I'AKALYSis  is  caused  by  some  injury  or  lesion,  occurring  either  in  the  brain,  spinal 
cord,  or  in  the  nerve  trunks,  which  interferes  with  the  transmission  of  nervous 
impulses.  As  a  result  the  power  of  voluntarily  contracting  either  one  or  more 
imuscles  is  lost  (Motor  paralysis). 

!  This  loss  of  power  may  or  may  not  be  accompanied  by  loss  of  sensation  in  the 
taffected  part  (Sensory  paralysis). 

I  The  various  forms  of  paralysis  may  be  divided  into  three  primary  groups, 
inamely,  those  of  cereljral,  spinal,  and  peripheral  origin. 

!  Paralysis  of  cerebral  origin  is  nearly  always  hemiplegic  in  type  (involving  one 
side  of  tlie  body).  Paralysis  of  spinal  origin,  on  the  otlier  hand,  is  generally  para- 
plegic (involving  both  sides  of  the  body). 

I  1.  Paralysis  of  Cerebral  Origin. — Hnniplegia.—  Wexe.  one  side  of  the 
■brain  is  atl'ected  and  the  opposite  side  of  the  body  is  paralysed,  either  partially 
lor  completely.  Tlie  sensibility  of  the  atlected  part  is  usually  not  noticeably 
'diminished.  Hiemorrhage  is  a  very  usual  cause  of  the  paralysis,  but  it  may  be  due 
I  to  cerebral  embolism  or  thrombosis.  Crossed  or  alternate  hemiplegia  is  a  comlition 
ishowing  paralysis  of  one  or  more  of  the  cranial  nerves  of  one  side,  with  loss  of 
i power  on  the  opposite  side  of  the  body.  It  is  due  to  lesions  in  the  cms  cerebri, 
I  the  pons  varolii  or  medulla. 

I  In  hemiplegia  the  upper  extremity  is  as  a  rule  more  afVecteil  than  the  lower, 
and  the  proximal  parts  of  a  limb  recover  more  quickly  than  the  distal.  The 
imu-sclesof  the  arm  which  are  most  aH'ected  are  the  extensors  of  the  wrist  and 
(tingei-s,  the  supinators  and  extensors  of  the  forearm,  and  the  lateral  rotators  of  the 

•  arm.     Those  of  the  leg  which   are  most  and  longest  affected  are  the  abductors  of 

•  the  thigh  (particularly  gluteus  medius),  the  Hexors  of  the  leg,  and  the  dorsi-Hexors 
of  the  foot.  The  u[»per  part  of  tlie  trapezius  muscle  is  the  most  noticeably 
affected  muscle  of  the  trunk.  The  muscles  siiow  no  "  reat-tion  of  degeneration.'' 
If  the  lesion  is  a  slight  one  the  limbs  may  regain  their  power  completely  in  a  few 
days.     In  severer  cases  secondary    changes   (^ccur.     Tlie  knee  jerk  is  generally 

\  increased  on  the  paralysed  side,  and  ankle  clonus  (spasm  of  some  of  the  muscles 
moving  the  joint)  may  l)e  present.     Post-hemiplegic  chorea  may  develop.     Con- 

■  tractures  of  the  muscles  frequently  occur  and  give  rise  to  def<»rmity,  which  may  l>e 
prevented  or  at  least  diminislied  by  passive  movements  following  ina.s.siige,  by 
stimulation  of  the  weak  mu.scles  by  electric  currents,  and  by  nu'chanical 
contrivances. 

Atrophy  of  the  muscles  in  hemiplegic  cases  does  not  occur  at  first  as  a  rule,  but 
develops  after  a  time  from  disuse  of  the  limb.  Mas.sage  and  jMi-ssive  movements 
are  usually  commenced  from  two  to  three  weeks  after  the  attack.     All  treatment 

'  should  be  most  cautiously  given.  At  first  gentle  massjige  of  the  extremities  is 
sufficient,  to  be  followed  by  graduatetl  passive  movements  of  the  joints  in  every 
direction.     In  severe  cases  it  is  perhaps  safer  to  ])ostpone  the  latter  until  a  littitt 
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later.  After  some  time  gentle  nerve  vibrations  and  tapotement  may  be  adde( 
Professor  Osier  advises  stimulation  by  the  faradic  current  after  the  lapse  of  a  fori 
night,  or,  in  severe  cases,  a  month,  as  being  of  great  service, "  especially  if  applied  t 
the  antagonists  of  the  muscles  which  ordinarily  undergo  contracture."  Combine 
galvanism  and  faradism  is  sometimes  ordered  and,  in  cases  of  late  rigidity,  tli 
sinusoidal  current.  When  some  voluntary  power  has  returned,  the  patient  shoul 
perform  some  movements  with  assistance  from  the  gymnast,  and  when  possibl 
resistive  exercises,  first  excentric  and  then  concentric,  should  be  given.  In  tli 
latter  case  very  slight  resistance  should  be  offered  at  first.  Massage  of  tli 
abdomen  should  not  be  given  until  several  weeks  after  the  onset  of  the  attacl 
and  then  should  be  of  a  very  gentle  nature,  as  deep  manipulations  and  compressio 
of  the  tissues  there  cause  a  temporary  rise  in  the  blood  pressure  and  might  cans 
further  mischief.  When  the  patient's  strength  permits  a  more  general  treatmen 
may  be  given  to  include  the  non-paralysed  part  of  the  body.  In  old  hemiplegi 
cases,  where  there  is  contracture  of  the  muscles  and  great  stiff'ness  in  the  joints, 
very  great  improvement  in  the  condition  can  be  made  by  massage,  exercises,  an 
electrical  stimulation,  especially  if  preceded  by  radiant  heat  treatment. 

2.  Paralysis  of  Spinal  Origin.— Here  the  disease  or  injury  involves  hot 
halves  of  the  cord,  and  consequently  both  sides  of  the  body  are  affected  in  varyin 
degrees  {Paraplegia).  There  is  generally  loss  of  power,  either  partial  or  complet 
in  the  parts  supplied  by  the  cord  below  the  lesion,  usually  the  lower  extremitit 
and  the  lower  half  of  the  trunk  ;  the  arms  are  sometimes  also  affected.  There  ma: 
or  may  not  be  a  diminution  of  sensibility  in  the  affected  parts ;  this  depends  c, 
the  severity  and  extent  of  the  injury.  j 

3.  Paralysis  of  Peripheral  Origin. — This  form  of  paralysis  is  caused  b 
disease  or  injury  somewhere  in  the  course  of  a  motor  nerve  trunk,  and  is  follow<; 
by  loss  of  power  in  the  muscle  or  muscles  which  are  supplied  by  the  affect) 
nerve.  As  there  are  very  few  purely  motor  nerves,  this  form  of  paralysis  is  usual 
accompanied  by  some  loss  of  sensation  which  corresponds  to  the  distribution  of  tl 
affected  nerve  to  the  skin.  j 

The  Reaction  of  Degeneration. — In  severe  cases  of  peripheral  paralysis,  and  alj 
when  the  disease  or  injury  is  situated  in  the  nuclei  of  origin  of  motor  nerve  fibrd 
either  in  the  grey  matter  of  the  brain  or  of  the  spinal  cord,  a  change  in  the  el 
citability  of  the  affected  nerve  or  nerves,  and  of  the  muscles  supplied  by  thi 
takes  place  when  tested  by  electric  currents,  and  this  change  is  known  as  i 
reaction  of  degeneration. 

The  reaction  of  degeneration  is  characterised  by  the  complete  loss  of  excitabilif 
in  the  nerves  to  both  the  galvanic  and  faradic  currents,  while  the  muscles  ov 
respond  to  the  former  in  a  sluggish  manner,  and  lose  their  excitability  to  rapii 
interrupted  (faradic)  currents  completely.     In  addition,  the  muscles  may  be  nn 
easily  stimulated  when  the  anode  is  the  active  and  the  kathode  the  indiffen 
electrode.     Normally  the  reverse  obtains. 

Partial  Reaction  of  Degeneration. — This  is  the  term  which  is  applied  to  cafiJ 
in  which  the  muscles  contract  feebly  to  rapidly  interrupted  currents,  whi 
responding  sluggishly  to  the  continuous  (galvanic)  current. 

Massage  treatment  is  ordered,  in  certain  cases  of  paralysis,  not  in  the  liope  I' 
setting  up  beneficial  changes  at  the  seat  of  disease  or  injury,  whether  it  be  i 
brain,  spinal  cord,  or  the  nerve  trunks,  but  in  order  to  maintain  the  nntritiou'f 
the  muscles,  so  that  they  may  be  able  to  respond  to  the  action  of  the  nerves  wh  i 
the  functional  activity  of  the  latter  is  restored ;  passive  and  active  movements  ; 
given,  also  to  prevent  contractures  and  to  re-educate  the  affected  muscles. 

FACIAL  PARALYSIS 

Facial  paralysis  is  usually  due  to  some  disease  of,  or  injury  to,  the  trunk  of  lo 
facial  nerve  (peripheral  paralysis),  but  it  may  also  be  of  central  origin.  If  cauil 
by  disease  of  the  trunk  of  the  nerve,  the  seat  of  the  afrection  is  usually  in  thatp  t 
of  the  nerve  which  lies  in  the  narrow  canal  in  the  temporal  bone — the  Fallopfl 
aqueduct,  where  even  a  slight  amount  of  effusion  causes  compression  of  the  nei3. 
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I  Disease  of  the  ear,  hfemorrlingo,  exposure  to  cold,  etc.,  may  l)e  the  cause  of  sucli 
ffiision. 

I  In  severe  cases  the  patient  is  unalile  to  move  any  of  tlie  muscles  on  one 
|i(le  of  the  face,  and  consequently  the  power  of  movin«^  the  mouth,  of  dilating 
Ihe  nostril,  of  frovvnint;,  or  of  closin<f  the  eyelid  on  that  side,  is  lost,  while 
Ihe  muscles  heconie  wasted  and  Habby.  When  the  face  is  at  rest  the  angle  of 
'he  mouth  on  the  aflectcd  side  is  depressed,  and  in  smiling  the  lips  are  drawn 
'owards  the  healthy  side. 

i  Massace  iMovEMFATS. — IV'trissagB  (picking  up),  percussion  (tap])ing),  and 
''ibration  should  be  eni])loyetl  upon  the  affected  side  of  the  face.  The  vil)ratory 
novenients  should  be  especially  employed  over  the  three  main  branches  of  the 
'acial  nerve.  The  muscles  on  the  unatlected  side  may  be  stroked  in  order  to 
prevent  them  from  shortening. 

!  When  some  return  of  power  has  taken  place,  or  in  cases  where  the  paralysis 
■8  not  ct)m])lete,  the  patient  should  be  encouraged  to  exercise  the  muscles  on  the 
ifTected  side  of  tlie  face,  by  frowning,  closing  the  eyelids,  and  moving  the  lips. 

PAKALYSIS  OF  THE  STEENO-MASTOID  AND  TllArEZIUS  MUSCLES 

Paralysis  of  the  sterno- mastoid  and  trapezius  muscles  is  caused  by  disease 
ir  injury  of  the  accessory  nerve  trunk,  or  of  its  nucleus  of  origin.  The  muscles 
usually  waste  rapidly,  and  sliow  the  reaction  of  degeneration.  When  the  sterno- 
inastoid  muscle  is  atVected  the  power  of  rotation  of  the  head  to  tlie  opposite  side 
is  diminished.  Paralysis  of  the  trapezius  muscle  is  recognised  by  the  lowered 
position  of  the  shouUler,  and  by  a  less  pronounced  curve  from  tlie  neck  to  the  tip 
'of  the  shoulder  on  the  affected  side ;  while  the  vertebral  margin  of  the  scapula, 
"instead  of  lying  parallel  to  the  spinal  column,  forms  an  angle  with  it,  its  inferior 
'angle  being  nearer  to,  and  its  medial  angle  farther  away  from,  the  middle  line  of 
the  l)ack. 

Massage  Movements. — The  affected  muscles  should  be  stroked  and  thoroughly 
Ikneaded.  Percussion  (hacking)  and  vibratory  movements  should  be  freely  given. 
iDeep  frictions  with  the  fingers  should  be  carried  out  along  the  cervical  region  of 
'  the  spine. 

I      Joint  Movements  (Passive) — 
I       1.  Potation  of  tlie  head  towards  the  unaffected  side. 
[       2.  Flexion  and  extension  of  head. 
I       3.  Elevation  of  the  arm  above  the  head. 

I      These  movements  should  be  actively  carried  out  as  soon  as  possible,  and,  later, 
I  resistive  exercises  for  the  allected  muscles  should  be  given. 

I       When  voluntary  power  has  to  some  extent  returned,  tlie  ])atient  should  be 
'encouraged  to  elevate,  depress,  and  to  rotate  the  shoulder  girdle  backwards. 

PARALYSIS  OF  THE  DELTOID  MUSCLE 

Paralysis  of  this  muscle  is  due  to  injury,  either  to  the  trunk  or  to  the  intm- 
'  muscular  i)ranches  of  tlie  axillary  (circumtlex)  nerve.  Dislocation  of  the  shoulder 
'joint,  a  blow  upon  the  shoulder,  and  ])ressure  on  the  nerve  through  the  use  of  a 
I  crutch  are  common  causes  of  the  paralysis.  If  the  trunk  of  the  nerve  is  injured 
'  the  teres  mimtr  muscle  is  involved,  as  well  as  the  deltoid.     In  paralysis  of  the 

deltoid  the  shoulder  presents  a  flattened  ap])earance,  the  acromion  process  becomes 

unduly  prominent,  and  the  patient  is  unal)le  to  abduct  the  arm.     In  severe  case.s, 

if  the  muscle  is  allowed  to  atrophy,  there  may  be  partial  dislocation  of  the  head  of 

the  humerus. 

Where  paralysis  of  the  deltoid  has  a  8])inal  origin  the  lesion  very  frequently 

involves  the  su])rascapular  nerve  also,  in  which  case  the  sujtraspinalus  and  infra- 
j  spinatus  muscles  are  paralysed  in  addition  to  the  deltoid,  and  the  power  of  lateral 

rotation  of  the  arm  is  then  lost,  as  well  as  that  of  abduction. 
'        Massage  Movements. — The  affected  muscles  should  be  kneaded  and  percu8?ed, 

and  vibration  should  be  given  over  their  motor  pointa     Deep  friction  with  the 
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finger-tips  and  vibratory  movements  should  be  carried  ont  in  the  lower  cervic 
region  of  the  spine  over  tlie  origin  of  the  axillary  (eircumfiex)  and  suprascapul; 
nerves  (fifth  and  sixth  cervical).  Finger  vibration  should  also  be  given  over  ErL 
motor  point,  which  is  situated  in  the  neck  1  incli  above  the  clavicle  and  a  litt 
to  the  outer  side  of  the  external  border  of  the  sterno-mastoid  muscle. 
Joint  Movements — 

1.  Flexion  and  extension  of  the  arm. 

2.  Kotation  of  the  arm. 

3.  Arm  rolling. 

4.  Abduction  and  adduction  of  the  arm. 

If  the  muscles  are  in  a  very  wasted  condition,  great  care  should  be  taken  : 
carrying  out  these  movements,  as  complete  dislocation  of  the  head  of  the  humeri 
may  easily  occur.  They  should  therefore  be  limited  in  range  until  the  conditii 
of  the  muscles  has  improved.  Voluntary  movements  should  be  encouraged  ; 
early  as  possible. 

ERB'S  PARALYSIS 

This  is  the  name  which  has  been  given  to  paralysis  of  the  deltoid,  bice 
brachii,  coraco-brachialis,  brachialis,  brachio-radialis,  and,  occasionally,  the  spina! 
muscles.  It  is  also  known  as  "  root  paralysis,"  because  it  is  caused  by  injury  i 
disease  of  the  two  upper  roots  of  the  brachial  plexus,  namely,  the  fifth  and  six  i 
cervical  nerves.  In  cases  of  Erb's  paralysis  the  arm  hangs  l)y  the  side,  ami  til 
palm  of  the  hand  is  directed  backwards.  Sometimes  the  triceps  brachii  and  t ! 
extensor  muscles  of  the  wrist  become  weak.  j 

Massage  Movements. — The  whole  arm  and  shoulder  should  be  thoroughi 
masseed  in  the  usual  way,  special  attention  being  given  to  the  affected  muscli; 
Deep  frictions  with  the  fingers  should  be  employed  in  the  cervical  regic^ 
Vibration  should  be  given  over  the  motor  points  of  the  paralysed  muscles,  aij 
upon  Erb's  point. 

Joint  Movements  (Passive) — 

1.  Extension  of  the  wrist  (if  the  extensor  muscles  of  the  wrist  are  weak). 

2.  Flexion  and  extension  of  the  forearm. 

3.  Supination  and  pronation  of  the  forearm. 

4.  Flexion  and  extension  of  the  arm. 

5.  Rotation  and  circumduction  of  the  arm. 
G.  Abduction  and  adduction  of  the  arm. 

Free  and  resistive  movements  should  begin  as  soon  as  possible. 

RADIAL  (MUSCULO-SPIRAL)  PARALYSIS 

The  characteristic  sign  of  paralysis  of  this  nerve  is  wrist  drop.  The  extensi  ■ 
of  the  wrist  and  fingers,  and  the  brachio-radialis  and  supinator  muscles  are  usua 
affected.  Sometimes,  if  the  injury  is  high  up  in  the  arm,  the  triceps  brachii  uni^>  ■ 
is  also  involved.  Radial  paralysis  is  usually  caused  by  pressure  upon  the  nei  . 
It  often  occurs  in  people  who  fall  into  a  iieavy  sleep  with  the  weight  of  the  ho 
resting  upon  the  arm.  The  use  of  a  crutch  may  also  cause  pressure  upon  the  ner  . 
In  such  cases  the  axillary  (circumflex),  the  idnar,  or  the  median  nerve  are  son  - 
times  also  involved.  It  is  one  of  the  commonest  forms  of  paralysis  resulting  fn  i 
chronic  poisoning,  i.e.  lead  poisoning. 

Massage  Movements. — All  the  ordinary  movements  for  the  arm  and  slioul  i 
may  be  given,  with  the  addition  of  percussion  upon  the  back  of  the  forearm,  a  1 
finger  vibration  upon  tlie  motor  points  of  the  alfected  muscles,  and  upon  Ei 
point.     Most  time  should  of  course  be  expended   u])on  the  paralysed  parts.     'I 
cervical  region  of  the  spine  on  the  alfected  side  should  be  kneaded  with  the  tips  i 
the  fingers. 

Joint  Movements — 

1.  Extension  of  the  liand. 

2.  Flexion  and  extension  of  the  forearm. 

3.  Supination  and  pronation  of  the  forearm. 


PARALYSIS 

4.  Flexion  and  extension  of  the  arm. 

5.  Abduction  and  adduction  of  the  arm. 

6.  Arm  rolling. 

1      Passive  movements  should  be  succeeded  by  free  and  resistive  exercises  when 
Ipossible. 

PARALYSIS  OF  THE  HAND 

Injury  of  the  ulnar  and  median  nerves  near  the  wrist  causes  loss  of  j.ower  and 

,of  sensation,  wasting,  and  the  reaction  of  degeneration  in  the  intrinsic  muscles 

!of  the  hand  and  fingers.     Division  of  the  former  nerve  produces  the  deformitv 

known  as  "  claw  hand,"   in   which,  as   the  result  of  paralysis  of  the  two  inner 

lumbricals  and  the  interossei,  the  proximal  phalanges  of  the  fingers  become  over 

extended,  while  the  distal  phalanges  remain  in  the  flexed  position.     There  is  also 

loss  of  sensation  over  both  surfaces  of  the  little  finger,  the  ulnar  side  of  the  ring 

finger,  and  the  corresponding  part  of  the  palm  and  l)ack  of  the  iiand.     L)ivisi()n  of 

the  median  nerve  at  the  wrist  causes  paralysis  and  wasting  of  abductor  pollicis 

brevis,  upponens  pollicis,  and  flexor  pollicis  l)revis  (superficial  head).     The  thumb 

,is  everted  and  there  is  loss  of  sensation  on  the  palmar  aspect  of  l)oth  sides  of  the 

I  thumb,  index,  and  middle  fingers,  and  the  radial  side  of  the  ring  finger. 

I       Massage  Movements. — Tiie  whole  hand  should  be  thoroughly  manipulated 

I  first,  then  the  arm  and  shoulder  should  be  rubbed  in  the  usual  way.     Vibration 

.should  lie  given  along  the  course  of  the  median  and  ulnar  nerves,  and  also  in  the 

:  region  of  the  lower  cervical  spine. 

Joint  Movements  (Passive) — 

L  Extension  of  the  distal  and  Hexion  of  the  proximal  phalanges  of  the  fingers. 
2.  Finger  rolling. 

o.  Abduction  and  adduction  of  the  fingers,  away  from  and  towards  the  middle 
line. 

4.  Movement  of  the  metacarpal  bones. 

5.  Flexion  and  extension  of  the  hand. 

6.  Wrist  rolling. 

7.  Pronation  and  supination  of  the  hand. 

8.  Flexion  and  extension  of  the  forearm. 

9.  Flexion  and  extension  of  the  arm. 
10.  Arm  rolling. 

Free,  followed  by  resistive,  movements  should  begin  as  soon  as  possible. 

INFANTILE   PARALYSIS 
(Acute  Antkrior  Polio-Myeutis  ;  Acute  Polio-Encephalitis) 

Infantile  paralysis  is  due  to  an  acute  infection  which  may  involve  any  pjirt  of 
the  brain,  cord,  and  spinal  ganglia,  but  which  chiefly  affects  tiie  gi'ey  matter  of  the 
anterior  horns  of  the  cord.  Dr.  L.  G.  Parsons  describes  it  thus  :  "  The  symptoms 
are  due  to  hypereemia  and  oedema  of  the  infected  area,  its  infiltration  with  small 
round  cells  and  the  resulting  destruction  of  the  nerve  cells.  Symptoms  due  to  tlie 
destruction  of  the  nerve  cells  are  permanent,  e.(/.  the  permanent  palsies ;  those  due 
solely  to  oedema  are  recovered  from." 

The  disease  usually  attacks  children  of  from  one  to  five  or  six  yeai-s  of  age,  but 
younger  and  older  children  and  adults  may  also  be  affected.  The  cause  of  the 
disease  is  unknown  as  yet,  as  the  infective  germs  are  ultra-microscopic  and  jmu;.^ 
through  the  finest  filter.  It  usually  occurs  during  the  summer  months.  Tiie 
infective  agent  is  said  to  enter  the  system  through  the  nasal  passages,  or  possibly 
through  a  lesion  in  the  skin,  the  virus  travelling  u})  inside  a  nerve  sheath  to  the 
brain  or  cord.  There  may  be  an  epidemic  of  tiie  disease,  several  i»eople  in  a 
certain  district  being  attacked.  The  nasal  passages  of  any  infected  i>ei-son  should 
be  disinfected  and  the  nasal  disciiarges  should  l)e  destroyed,  a?  tiiey  may  contain 
the  infectious  germ. 

Acute  Anterior  Polio-Myelitis  (Infection  of  the  Grey  Matter  of  the 

20 
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Anterior  Horns  of  the  Cord). — Tlie  attack  usually  begins  with  fever  or  gastro 
intestinal  disturbance.  There  may  be  headaclie  and  severe  pain  in  the  back  an( 
limbs.  After  a  day  or  two  paralysis  sets  in.  Tlie  function  of  motion  is  impaired  t 
a  greater  or  less' degree,  not  that  of  sensation.  The  paralysis  is  at  tirst  usuall 
extensive  and  may  involve  more  than  one  limb.  It  gradually  becomes  mor 
limited  as  the  (edema  in  the  cord  resolves,  and  in  the  end  usually  involves  only  on 
or  more  groups  of  muscles.  In  mild  cases  there  is  only  slight  muscular  weakness 
but  the  severer  forms  are  characterised  by  complete  loss  of  voluntary  power  in  th 
affected  muscles,  which  tend  to  waste  rapidly  and  to  show  the  "  reaction  of  degenera 
tion."  Other  symptoms  are :  loss  of  tlie  deep  reflexes,  coldness  and  Haccidity  c 
the  atfected  limbs,  and  tenderness  on  pressure,  which  may  persist  for  a  considerable 
time.  The  lower  limbs  are  much  more  often  affected  than  the  upper,  and  certai 
groups  of  muscles  are  more  liable  to  be  affected  than  others ;  for  example,  th 
tibialis  anterior,  peronei,  and  tlie  extensor  muscles  of  the  leg,  and  the  deltoid  an, 
brachialis  muscles  in  the  arm. 

Improvement  usually  begins  in  about  a  week,  and  the  progress  may  continuj 
slowly  for  weeks  or  years.  There  may  be  complete  recovery  although  the  paralyse 
has  been  at  first  extensive.  The  i»rognosis  is  good  if  the  muscles  have  not  lot 
their  excitability  to  faradic  currents  at  the  end  of  two  weeks.  Even  in  severel, 
damaged  muscles  improvement  to  a  varying  extent  is  effected  by  massage,  exercise! 
and  electrical  treatment.  Spinal  curvature  and  talipes  are  common  results  (' 
infantile  paralysis  if  not  guarded  against  by  special  treatment.  Massw/e  ani 
jKissicc  movements  should  be  commenced  as  soon  as  the  acute  symptoms  have  dii' 
appeared.  Ettleurage,  petrissage,  and  kneading  should  be  given  for  the  affecte, 
groups,  and  should  be  carried  out  gently  at  first,  as  the  parts  may  be  very  tend(' 
and  the  muscles  tire  easily.  Later,  percussion  and  vibration  should  be  added.  Tl; 
antagonising  gi'oups  should  be  manipulated  with  a  view  to  stretching  them,  l! 
treating  the  back,  special  attention  should  be  given  to  the  region  of  the  cord  ■ 
which  the  lesion  occurs.  When  possible,  active  movements  siiould  be  substitutt 
for  passive  ones,  and  should  be  introduced  in  the  following  order :  assistive  or  fn 
excentric  resistive,  and  finally  concentric  resistive.  All  movements  should  \\ 
carefully  selected  so  as  to  devektp  and  exercise  the  affected  muscles  and  to  stret(' 
the  antagonising  groups.  Great  care  should  be  taken  to  keep  the  patient  wai 
during  the  treatment,  and  to  give  very  gentle  and  short  applications  at  first  so 
not  to  cause  fatigue. 

Acute  Polio-Encephalitis. — The  symptoms  vary  according  to  the  part 
the  brain  affected.  There  may  be  infantile  hemiplegia,  ataxia,  palsy,  slow  trenio 
hypertonus  of  the  limbs,  facial  paralysis,  or  bulbar  paralysis,  which  frequent 
terminates  fatally. 

PROGRESSIVE   MUSCULAR  ATROPHY 

Progressive  muscular  atrophy  is  due  to  a  chronic  degenerative  change  in  t 
cells  of  the  anterior  horn.     It  occurs  more  frequently  m  men  than  women,  a) 
usually  develo])s  in  middle  life.     Its  cause  is  oltscure.     It  has  followed  trauma  a 
lead  poisoning.     The  atro])hy  and  weakness  usually  begins  first  in  the  hand,  t 
muscles  forming  the  thenar  eminence,  the  interossei,  and  the  lumbricales  wasti 
early.     The  extensor  muscles  of  the  wrist  and  fingers,  the  deltoid,  biceps,  .serral ; 
anterior,  and  the  middle  and  lower  parts  of  the  tra})e/,ius  are  then  usually  involvi . 
Tlie  triceps,  the  upper  part  of  the  tra])ez;ius,  and  the  latissimus  dorsi  may  not 
affected.     The  extensors  of  the  head  are  generally  wasted.     The  muscles  of  t  ' 
up]»er  extremity  and  the  trunk  may  be  much  atrophied  before  those  of  the  low 
limbs  are  involved,  and  these  latter  may  be  sparetl  altogether.     The  muscles  of  t  ■ 
face  are  attacked   late   in   the  course  of  the  disease.     Sensation   is    unimpairi . 
There  may  be  diminution  or  disa])[»earance  of  the  deep  retlexes.     Fibrillary  trenn-^ 
in  the  muscles  are  common.     The   limbs  may  be  cold  and  numb.     The  wasl  1 
muscles    show    diminished    excitability    to    both   galvanic   and    faradic   curreii  • 
Contracture  and  deformity  are  secondary  results. 

The  prognosis  is  liad.     So  far  no  treatment  has  been  found  to  cure  the  disea', 
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i although  massage,  exercises,  and  galvanism  may  arrest  it  temporarily  (ir  retard  itH 
I  progress.  The  (jijinnastic  trcatuicnt  indicateil  in  these  cases  is  of  a  general  nature, 
I  consisting  of  massage  and  passive  and  active  movements,  regulated  to  suit  the 
,  patient's  strength.  To  gain  the  best  results  the  treatment  must  be  commenced  at 
■  as  early  a  stage  as  possible  and  continued  for  a  lung  time. 

DISSEMINATED  SCLEROSIS 

This  is  a  chronic  affection  in  whicli  there  is  degeneration  of  the  nerve  elements 

in  certain  scattered  areas  (»f  the  l)rain  and  cord,  the  normal  nerve  ti.ssue  being 

either  in  part  leplaced  or  overgrown  l»y  j)at('hes  of  neuroglia.     Tiie  exciting  causes 

;  may  be  inlluenza,  scarlet  fever,  or  other  infectious  diseases.     Nervous  heredity  may 

I  be  partly  responsible  for  its  onset. 

The  si/mitfomn  are  variable,  and  include  weakness  and  stiffness  of   the  legs, 

,  pallesthesia,  vertigo,  increased  reHexes,  sphincteric  weakness,  constijuition,  rapid 

movement  of  both  eyes  (nystagmus),  optic  atrophy,  intention  tremor  of  the  arms 

)  and  legs  (the  i»atient  trembles  when  attempting  to  perform  some  movement,  tiie 

head  may  also  shake  when  walking),  staccato  speech,  mental  changes.     Inability  to 

,  walk  is  an  ultimate  symptom.     Contractures  of  the  lower  extremities  occur,  and  the 

patient  becomes  bed-ridilen.     The  disease  is  common  in  persons  under  forty.     The 

,  }>atient  often  improves  in  health  and  there  may  be  long  periods  of  relief  from  the 

disease.     Ilelapses,  however,  always  occur  unless  some  intercurrent  disease  proves 

I  fatal.     The  tiratiivnt  consists  of  rest,  massage,  gynniastics,  and  electricity.     The 

,  patient  should  not  l)e  fatigued  liy  too  strong  massage  or  exercises,  and  the  electrical 

I  stimulation  should  be  mild.     The  spine  should  be  treated  only  by  rhythmic  stroking 

i  and  vibrations.     The  aims  of  the  treatment  are  to  preserve  the  nutrition  of  the 

i  muscles  and  nerves,  to  promote  co-ordination  of  movement  l>y  double-sided  exercises, 

I  and  to  relieve  the  tremor  by  nerve  frictions  and  strokings. 

LOCOMOTOR  ATAXIA 

(Tabes  Dorsalis) 

Locomotor  ataxia  is  the  name  given  to  a  disease  of  the  nervous  system  in  wliich 

there  is  loss  of  co-ordination  in  the  movements  of  the  limbs,  those  of  the  lower 
I  extremities  being  the  earliest  and  most  markedly  atlected.  There  is  not  necessarily 
\  any  weakness  or  paralysis,  but  the  movements  are  uncertain  and  frequently 
I  exaggerated.     Locomotor    ataxia    is    due    to    the   degenerati(»n    of    the    posterior 

colunms  of  the  cord,  of  the  posterior  roots,  and  sometimes  of  the  spinal  ganglia. 
'   Degenerative  changes  may  also  occur  in  the  cranial  nerves  and  their  nuclei, 

Si/inptoms. — Lightning  pains  in  the  legs  and  sometimes  also  in  the  arms  and 

trunk  (usually  an  early  symptom).  Ocular  trouble.  Trophic  disturbances  (ulcers, 
I  Charcot's  joint,  atrophy  of  the  muscles,  etc.).  Loss  of  the  knee  and  ankle  jerk.s. 
I  Sensations  of  constriction  and  of  numbness  and  tingling  in  the  extremities. 
I  Diminution  or  lo.ss  of  cutaneous  sensibility  in  certain  areas.  Diminution  or  loss  of 
I  sensibility  in  nni.scles,  tendons,  and  joints,  causing  ataxy  (the  jiatient  walks  in  a 
!  peculiar  way,  cannot  preserve  liis  balance  with  his  eyes  shut,  and,  in  advanced 
I  cases,  is  unable  to  stand  or  walk,  even  with  the  eyes  open).  Diminution  of 
1  muscular  tone,  known  as  the  hyi)ertonic  condition.  When  this  is  present  the 
r  joints  can  be  flexed  and  extended  to  an  abnctrnud  degree,  owing  to  the  relaxati(»n 
•  of  certain  muscle  groups.  Ilyperextension  of  the  knee  is  frequent  in  the.se  ca.ses, 
\  owing  to  hypertonus  of  the  tlexor  muscles,  and  the  patient  can  Ilex  the  thigh  eom- 
I  pletely  ujMjn  the  pelvis  with  the  leg  in  the  extended  ])osilion  for  the  sjime  reason. 
I  The  course  of  the  disease  is  slow.     It  may  progress  gradually  from  the  incipient 

I    stage— marked  by  lightning  pains,  loss  of  reHexes,  ocular  ami  other  symptoms,  but 

showing  little  loss  of  co-ordination— to  the  markedly  ataxic,  and  finally  to  the 

paralytic  stage;  or  it  may  be  arrested   for  a  considerable  time  and   may  never 

advance  l>eyond  the  first  stage. 

Treatment. — As   the   chief  disabilities   of   the   disease   are   due  to   a   los.s  of 

nuiscie  sen.se— the  means  by  wiiich  we  know  in  what  position  the  limbs  and  their 
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joints  are  ami  the  state  of  coutiaction  of  the  muscles — it  is  necessary  to  educate  tU 
patient  to  rephice  this  loss,  chietly  by  the  use  of  his  sight.  This  is  done  by  active 
free  exercises  which  in  some  cases  cure  ami  in  others  greatly  improve  the  ataxy 
Massage  is  also  indicated  to  improve  the  tone  of  tlie  muscles  and  to  relievd 
anjesthesia  and  pamesthesia.  Particular  attention  should  be  paid  to  the  region  o^ 
the  spine,  where  viljrations,  percussion,  and  frictions  may  be  carried  out.  1 

Dr.  H.  S.  Frenkel  has  elaborated  an  excellent  system  of  treatment  by  exercisetl 
for  this  disease,  which  he  describes  in  his  book,  The  Treatment  of  Tabetic  Ataxia\ 
translated  by  Dr.  L.  Freyl)erger.i  He  divides  the  exercises  for  the  extremities  intd 
four  groups — (1)  Those  done  in  the  lying  position;  (2)  in  the  sitting  positionj 
(3)  in  the  erect  position  ;  and  (4)  various  evolutions  carried  out  when  walking.      | 

Some  of  these  are  as  follow : — 

1.   EXERCISES  OF  THE  LEGS  IN  THE  LYING  POSITION  , 

First  Group 

Fundamental  Position. — The  patient  lies  with  the  head  and  shoulders  raised  ant 
the  legs  extended.  He  should  be  directed  to  watch  and  concentrate  his  attentioi 
upon  each  movement  so  as  to  make  it  as  definite  as  possible.  The  heel  should  bi! 
kept  on  the  bed  throughout  the  exercise  and  the  foot  should  be  dorsi-tlexed.  Thi; 
movement  should  be  carried  out  slowly  and  should  not  be  repeated  more  than  foul 
times.  It  should  also  be  of  normal  extent  so  as  not  to  further  stretch  the  relaxed 
structures. 

(«)  Flexion  and  extension  of  one  leg  at  the  knee  and  hip  joints. 

(h)  Flexion  of   one  leg  at  the  knee  and  hip,  followed  by  abduction  an( 

adduction  of  the  bent  leg,  and  finally  extension, 
(c)  Flexion  of  one  leg  to  half  the  normal  angle,  and  extension. 
{d)  Flexion  of  one  leg  as  in  the  preceding,  followed  by  abduction,  adductior 
and  extension. 
Later  on,  both  legs  may  be  moved  together  and  the  same  exercises  may  b 
varied  by  halts,  either  voluntary  or  by  command,  during  flexion  and  extension. 

Second  Group 

(a)  Flexion  and  extension  of  one  leg  but  with  the  heel  raised  from  the  bei 
{]))  The  leg  is  flexed  and  the  heel  is  placed  upon  some  part  of  the  other  le. 
such  as  the  patella,  the  middle  of  the  tibia,  the  ankle,  or  the  toe 
Between  each  exercise  the  leg  is  extended  or  the  heel  may  be  made  t 
touch  two  or  three  points  upon  the  other  leg  before  extension.  ■ 

These  exercises  may  be  repeated  with  halts,  either  voluntarily  oj 
by  command, 
(c)  The  leg  is  Hexed  and  the  heel  placed  upon  the  knee  of  the  other  le 

The  heel  is  then  made  to  glide  down  the  tibia  to  the  ankle. 
{d)  The  leg  is  flexed.      The  heel  is  placed  upon  the  knee  of  the  other  lej 
and  made  to  glide  down  the  tibia  to  the  ankle  and  up  to  the  kne' 
again ;  the  leg  is  then  extended. 

The  above  may  be  varied  by  halts, 
(e)  Flexion  and  extension  of    both  legs  with  tlie  knees  and  ankles  helj 
close  together.  1 

(/)  Flexion  of  one  leg  during  extension  of  the  other. 
{g)  Flexion  and  extension  of  one  leg  during  abduction  and  adduction  of  tl 

other. 
{k)  The  gymnast  places  a  finger  upon  some  spot  on  the  patient's  leg,  tl 

patient  tries  to  touch  the  finger  with  the  heel  of  the  other  foot. 
{i)  The  patient  tries  to  put  his  foot  into  the  gymnast's  hand  which 
constantly  moved  aljout. 
The  above  movements  may  be  varied  in  many  ways,  and  when  the  patiei 
improves  some  simple  exercises  may  be  given  with  the  eyes  shut. 

'  Rebman   Ltd.,  129  Shafteslmiy  Avenue,   London,  W.C.,  and  10  West  Twenty -Third  Street,  Nt 
York. 
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Special  apparatus  may  be  useil  for  exercises  in  the  lyin*;  position,  such  as  a 
board  with  holes  in  which  to  place  the  heels,  and  a  bar  which  can  he  fixed  across 
the  bed  at  ditlerent  heights  and  at  varying  distances  fr«»ni  the  foot  of  the  bed  and 
upon  which  the  patient  places  his  foot. 

2.   EXERCISES  IN  THE  SITTING  POSITION 

(a)  Maintaining  the  fundamental  sitting  position  fur  a  few  minutes  at  a 
time. 

(h)  liaising  each  knee  alternately  and  placing  the  foot  tirmly  on  the  ground 
upon  a  traced  footprint. 

(c)  Adduction  of  tlie  knees  between  other  exercises.  The  patient  .should 
also  be  taught  how  to  ri.'^e  from  a  chair  and  to  sit  down.  In  rising  he 
should  draw  the  feet  back  luitil  the  heels  are  on  a  line  with  or  slightly 
behind  the  front  legs  of  the  chair,  he  should  then  Itend  the  trunk 
forwards  and  gradually  raise  it  to  the  erect  position  as  the  knees  are 
extended. 

To  sit  down,  the  knees  should  be  flexed  slightly  at  first,  then  the 
body  should  be  bent  forward  a  little  and  flexion  in  the  knees  and 
trunk  should  be  continued  until  the  movement  is  completed. 

3.  EXERCISES  IN  THE  ERECT  POSITION 

These  consist  of  walking  exercises  in  which  every  kind  of  variation  is  made. 
Some  of  these  are  as  follow : — 

(a)  Walking   slowly   forwards    for  a   distance   of   about   20   yards.      The 

patient  should  carefully  watch  every  movement  and  try  to  correct 
the  lateral  rotation  of  the  legs. 

(b)  "Walking  forwards  as  before,  but  upon  a  narrower  base. 

(c)  Walking   in  which  the    patient   is   directed  to  keep  the  feet   nearly 

parallel  and  to  bring  the  heels  together  after  each  step. 

(d)  Walking  forwards  with  steps  of  medium  length, 

short  steps. 
-,      long      „ 

(e)  Walking,  each  leg  taking  alternately  a  long  and  a  short  step. 

(/)  Walking  sideways,  walking  backwards,  turning,  walking  along  a  zigzag 
border,  walking  and  standing  with  bent  knees,  walking  up  and  down 
a   staircase,  walking  with  the  arms  raised,  or  carrying  a  parcel   or 
basket,  are  some  of  the  many  exercises  used  by  Dr.  Frenkel.     For  the 
walking  exercises  he  advises  the  use  of  certain  floor  markings.     These 
can  be  painted  c»n  linoleum  and  take  the  form  of  long  black  stripes  of 
different  widths,  some  of  which  are  divided  by  white  lines  into  sections 
to  mark  the  distance  of  a  full  or  half-step.      A  zigzag  stripe  is  for 
another  exercise,  and  pairs  of  footprints  are  also  marked  out.     For  a 
full  description  of  these  and  of  other  apparatus  and  details  of  treat- 
ment, the  translation  of  Dr.  Frenkel's  book  should  be  obtained  and 
studied. 
The    treatment    for    the    upper    extremities    consists   of   simple   active   free 
movements,  writing  and  drawing  exercises,  and  those  done  with  apiuimtus.     A 
perforated  board  is  one  appliance  used.     The  holes  are  numbered  ancl  the  juitient 
places  the  tip  of  the  foreflnger  in  a  certain  hole  at  the  word  of  conmiand.     Catching 
suspended  coloured  balls  is  another  exercise,  also  piling  round  di.scs  one  on  top  of 
the  other.     Endless  exercises  can  be  devised  by  the  gynniast  in  order  to  re-alucate 
the  patient  in  accuracy  and  rhythm  of  movement.     Special  exercises  to  innervate 
the  muscles  of  the  trunk  may  be  neces.sary,  and  may  include  such  movements  a.s 
wing  lax  stoojt  stride  sitting  trunk  raising  and  wing  clo.se  or  stride  sitting  trunk 
twisting.     Patients  are  said  to  derive  great  benefit  from  the  slight  stretching  and 
relaxation  which  occurs  in  the  cord  and  spinal  roots  during  flexion  and  extension 
of  the  trunk,  probably  due  to  better  circulation  of  blood  and  lymph  through  tl)e 
parts. 
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Tabetic  patients  l>ecoiiie  very  easily  tired  and  excited.     For  this  reason  they 
shouhl  rest  between  the  exercises,  and  the  latter  should  be  most  carefully  graduated. 
The  pulse  should  be  frequently  taken,  as  it  may  be  the  only  reliable  indication  (• 
the  fatigue  caused  by  the  exercise,  the  patients  in  these  cases  being  more  or  le> 
unconscious  of  feeling  tired.     Two  courses  in  the  day  is  the  average  amount  < 
practice  recommended  by  Dr.  Frenkel,  except  in  the  case  of   stronger  and  nioi 
advanced  patients,  who  may  take  three,  the  third  perhaps  being  a  short  walk  with 
frequent  rests  on  the  way.  "  Very  careful  supervision  is  necessary  when  the  patiem 
is  doing  any  exercise  in  the  erect  position,  as  he  may  at  any  moment  suddenly  lo!<t' 
his  balance  and  fall  down.     The  gymnast  or  an  attendant  should  l)e  close  at  hand 
to  support  the  patient  under  the  armpits  at  the  first  sign  of  loss  of  balance.     Dis- 
locations easily  occur  in  these  cases  owing  to  relaxation  of  the  joint  structures,  and  ■ 
for  this  reason  patients  should  not  be  supported  l)y  the  arms  or  hands.     In  bad  • 
cases  belts  with  handles  are  used  to  hold  the  patient  up  during  the  exercises. 

SPASTIC  PARALYSIS  OF  CHILDREN  (LITTLE'S  DISEASE) 

This  condition  is  due  to  some  lesion  which  may  occur  at  birth,  or  it  may  be  due ; 
to  acute  encephalitis,  fevers,  etc.  ' 

The  symi^toms  are  weakness  and  stiffness  of  the  limbs,  the  spastic  condition  as  { 
a  rule  being  more  marked  and  frequent  in  the  legs  than  in  the  arms;  inco-ordinate ; 
movement  is  another  symptom.  In  some  cases  the  child  is  unable  to  walk,  or; 
cannot  stand  properly,  or  the  gait  is  spastic,  and  there  may  he  constant  irregular  j 
movements  of  the  arms,  hands,  and  head.  There  is  no  atrophy  of  the  muscles,  and 
sensation  is  unimpaired.  The  deep  reflexes  are  increased.  Paraplegia  is  the  nam. 
given  to  the  condition  when  the  legs  only  are  affected,  diplegia  when  the  arms  ai. 
involved  as  well.     There  may  be  mental  symptoms,  and  epilepsy  is  common. 

Massage  and  gymnastics  are  given  in  these  cases  to  relieve  the  spastic  condition, 
to  strengthen  the  muscles,  and  to  promote  co-ordination  of  movement.  The  treat- 
ment should  consist  of  effleurage,  soothing  strokings,  passive  movements,  and  simple 
active  exercises  for  co-ordination. 
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CHAPTER  VIII 
DEFORMITIES 

Spinal  Curvatdre — Talipes— Flat-foot— Knock-knek—Wuy-nkck 

SPINAL  CUrtVATURE 

Viewed  laterally  there  are  four  curves  in  the  normal  spine,  two  with  convexity 

backwards  in  the  dorsiil  and  sacral  regions,  and  two  with  convexity  forwards  in 

the  cervical  and  lumbar  regions.     The  two  backward  curves  are  called  "  primary," 

as  they  exist  in  foetal  life ;  the  two  forward  are  called  secondary  or  compensatory 

1  curves,  as  they  only  appear  after  birth, — that  in  the  cervical  region  when  the  child 

begins  to  sit  up  and  extend  its  head,  that  in  the  luml)ar  region  when  it  begins  to  walk. 

j        We  have  spinal  curvature  in  its  different  forms  when  the  natural  curves  of 

'  the  spine  are  abnormally  increased,  or  reversed,  or  when  it  deviates  in  a  lateral 

ilirection.     It  is  sometimes  congenital,  but  is  much  more  frequently  an  acquired 

deformity.     Its  predisposing  causes  are  muscular  and  constitutional  weakness. 

When  the  curvature  arises  from  disease  of  the  bones  of  the  spine,  such  a3 

,  rickets  or  intianmiation,  either  of  tubercular  origin  or  as  the  result  of  a  blow  or 

a  fall,  it  is  called  an ''osseous"  curve:  when  it- originates  with  some  abnormal 

I  condition  of  the  muscles,  it  is  called  a  "  muscular  "  curvature.     Osseous  curvatures, 

i  however,  rapidly  affect  the  muscles,  shortening  them  on  the  side  of  the  concavity 

I  and   stretching   them   on    that   of   the  convexity :  while  muscular  curvatures,  if 

[  neglected,  lead  to  changes  in  the  shape  and  position  of  the  bones. 

j        Bone  disease  being  absent,  it  is   by   the   perfect  antagonising  action  of  the 

I  muscles  connected  with  the  trunk  that  the  equilibrium  of  the  spine  is  maintained, 

1  and  any  occupation,  positi<jn,  or  infirmity  which  tends  to  the  development  of  one 

i  group  of  these  muscles  to  the  exclusion,  either  partial  or  complete,  of  the  opposing 

j  grouj),  may  lead  t(j  spinal  curvature  in  some  form. 

I  Thus  prolonged  and  frequent  bending  over  some  occupation,  or  cycling  on  a 
'  machine  with  a  low  handle-bar,  tends  to  shorten  the  flexor  and  to  stretch  the 
;  extensor  muscles  of  the  spine.  In  such  cases  the  latter  muscles  become  weakened 
I  through  inaction,  and  so  are  unable  in  time  to  make  any  sustained  etlort  in 
j  opposing  the  action  of  the  tiex(jr  group.  The  deformity  commonly  known  as 
i  "round  shoulders  "or  round  back  is  the  result.  Short  sight  is  also  conducive  to 
!  this  form  of  curve. 

I        Again,  lateral  deviation  of  the  spine  may  be  caused  by  continually  wirrying 

t  a  heavy  weight  on  one  arm  or  in  one  hand.     In  order  to  maintain  the  upright 

•  position  or  l)alance  of  the  body,  the  muscles  on  the  opposite  .side  of  the  weight- 

l>earing  hand  or  arm  must  be  strongly  contracted,  and  con.setjuently  the  spine  will 

\  be  inclined  to  that  side.     If  it  is  the  right  arm  that  is  most  used  in  this  way,  a 

i  cm-ve  with  convexity  to  the  right  will  in  time  be  formed,  an<l  riir  irratr. 

I         Another  and  later  thecjiy  as  to  the  cau.se  of  lateral  curvature  is  that  it  is  a  con- 

!  sequence  of  broncho-pneumonia  or  [deurisy,  with  simple  or  purulent  effusion,  in 

childhood.     In  cases  of  pleuritic  effusion,  the  ]»leura  of  one  side  becomes  thickened 

!  and  adhesions  are  formed.     Respiratory  movements  are  diminished  and  contraction 

of  the  lung  of  the  diseased   side  takes  place.     The  gi-owth  of   that   side  of  the 

thorax  is  retarded,  but    proceeds  normally  on  the  oiiposite  side.     The  result  is 

lateral  curvature  with  concavity  on  the  disea.sed  s-d-.     Professor  Leduc.  in  his 

Krvnl-       T/,^      T/, ,.     .,^-      r/....j„.V.      T  .  . 
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sclerous  formations,  and  so,  provided  the  treatment  is  given  in  time,  to  prevent 
curvature. 

Massage  and  exercises  are  contraindicated  when  inflammatory  bone  disease  is 
present :  it  is  therefore  with  muscular  curvatures  and  with  those  arising  from 
rickets  that  the  gymnast  is  chieHy  called  upon  to  deal. 

The  aim  of  the  treatment  of  spinal  curvature  by  massage  and  exercises  is  to 
strengthen  the  weak  and  to  stretch  the  shortened  muscles,  and  also  to  maintain  or 
improve  the  mobility  of  the  spine. 

Examination  of  the  Spine. — Before  beginning   to   treat  for  curvature 
the  spine  slmuld   be  examined  and  the  exact  amount  of  its  deviation  from  tin 
normal  carefully  noted.     For  this  the  l)ack  should  be  uncovered  to  lielow  the  level 
of  the  hips,  where  the  clothes  can  be  fastened  by  a  strap.     The  patient  should  i 
stand  with  the  feet  straight  and  slightly  apart  and  the  arms  hanging  l)v  the  sides. ' 
The  appearance  of  the  back  having  been  noted  from  behind,  the  patient  should  1m 
directed,  in  cases  of  lateral  curvature,  to  bend  forwards  from  tlie  hips  until  tin 
trunk  is  at  right  angles  to  the  legs,  the  arms  being  allowed  to  hang  straight  down. 
The  spine  should  Ije  examined  in  this  position  from  the  front.     The  chest  measure- 
ment should  be  taken,  first  during  the  pause  after  exphation,  and  then  with  the 
lungs  fully  expanded.     To  ascertain  if  both  sides  of  the  thorax  are  equally  de- 
veloped a  measurement  should  be  taken  on  each  side  from  the  spinous  processes  i 
to  the  sternum.     This  can  best  be  done  with  two  measuring  tapes  pinned  together.  I 
To  measure  the  length  of  the  legs  the  patient  should  lie  in  the  supine  position,  and 
the  measurement  should  be  taken  from  the  upper  border  of  the  great  trochanter! 
of  the  femur  to  the  lateral  malleolus.     To  ascertain  if  there  is  rotation  of  the 
pelvis  a  measurement  should  be  taken  from  the  umbilicus  to  the  anterior  superior 
spine  of  the  ilium  on  either  side.     The  distance  between  these  two  points  will  be 
greatest  on  the  side  of  the  backward  rotation.     The  mobility  of  the  spine  may  W 
tested  by  making  the  patient  take  the  hanging  position.     In  the  case  of  dorsal 
scoliosis  it  may  also  be  done  by  arm  upstretching  (free),  and  in  lumbar  scoliosis 
by  weight  carrying  to  the  leg  of  the  convex  side. 

RESPIRATORY  EXERCISES  | 

The  following  may  be  given  in  the  intervals  between  the  other  exercises : —        ' 

1.  Sitting  Arm  Eolling  for  Kespiration. — The  patient's  arms  are  carried  forwards, 
upwards,  laterally,  and  downwards  by  the  gymnast.  The  patient  breathes  in  during' 
the  forward  upward  movement,  and  out  as  they  are  carried  down  to  the  sides. 

2.  Standing  or  Sitting  Arms  Eaising  Sideways  and  Deep  Breathing. — The 
patient  raises  the  arms  sideways  until  they  are  on  a  line  with  the  shoulders  while 
breathing  in,  and  lowers  them  to  the  sides  again  while  breathing  out. 

3.  Standing, Lying, or  Hook  Lying  Arms  Raising  Forwards,  Upwards,  Laterally,] 
and  Downwards  in  Time  with  Respiration. — The  last-named  position  (hook  lying) is' 
used  in  cases  of  lordosis,  as  it  corrects  the  forward  curve  in  the  lumbar  regiou. 
The  patient  breathes  in  as  the  arms  are  carried  forwards  and  upwards,  and  out  as 
they  are  lowered  laterally  and  downwards.  If  given  in  the  standing  position  the 
heels  may  be  raised  as  the  arms  are  brought  forwards  and  upwards,  and  lowered 
during  the  last  half  of  the  movement. 

4.  Standing  or  Sitting  Head  Extension,  Arm  Rotation,  and  Deep  Breathing.— 
During  inspiration,  the  patient  rotates  the  arms  until  the  palms  of  the  hands  arc 
directed  laterally  and  at  the  same  time  bends  the  head  backwards;  during  expira- 
tion the  arms  and  head  are  brought  back  to  the  starting  position.  The  chin  should 
be  held  in  during  the  first  part  of  this  movement,  so  that  extension  of  the  cervicalj 
spine  takes  place  from  below  upwards.  In  returning  to  the  starting  position  the  ? 
movement  takes  place  first  at  the  occipito-atlantoid  joint;  then  in  the  cervical 
spine  from  above  downwards. 

5.  Arms  Raising  Sideways  and  Deep  Breathing  in  the  general  correcting 
position,  with  the  back  against  the  doorpost  of  an  open  door. 

6.  Deep  Breathing  in  the  Side  Lying  Position. — Suitable  for  a  patient  with 
dorsal  scoliosis.     The  patient  lies  on  a  plinth  or  upon  the  floor  on  the  side  of  the 
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ists  with  the  angles  of  the  ribs  upon  the  supporting  surface.     The  patient  is 
■rected  to  take  several  deep  breaths  in  this  position. 

^  7,  Deep  Breathing  in  the  Lying  Position. — Suitable  for  a  patient  witli  rotatioji 
i  the  dorsal  region.  The  gymnast  places  one  hand  in  front  and  the  other  behind 
jon  the  protruding  ribs, and  jnesses  correctively  as  the  jtatient  breathes  out. 
i  8.  Where  there  is  a  sinking  in  of  one  side  of  the  chest,  such  as  occurs  after 
upyema  or  simple  pleuritic  eHusion,  respiratory  exercises  for  that  side  should  l>e 
ven  to  e.xpand  the  collapsed  lung.  The  arm  on  the  healthy  side  is  fixed,  either  by 
eking  it  tightly  round  the  boom,  or  by  flexing  the  forearm  and  holding  the  arm 
ghtly  to  the  side.  The  other  arm  may  be  raised  sideways  and  lowered  to  the  side 
^in,  or  raised  forwards,  upwards,  laterally,  and  downwards  in  time  with  respiration. 


EXERCISES  TO  PROMOTE  MOBILITY  OF  THE  SPINE 


lead  rolling For  the  cervical  spine. 

'ead  flexion  and  extension     ....  „  „ 

ead  side  Hexion    ......  „  „ 

ead  rotation  ......  „  „ 

angings        .......     For  the  thoracic  and  lumbar  spine. 

I^retch   stride   standing    trunk   bending  for- 
wards and  downwards  (commonly  called 

"hewing") „  „  „ 

end    stride     standing    arm     and     forearm 
flexion  and  extension  (commonly  called 

"  sawing  ") For  the  thoracic  spine. 

rirnk  rollings For  the  lumbar  spine. 

ird  stride  standing  trunk  twisting        .         .     For  the  whole  spine, 
irunk  side  flexion  ......  „  „ 

•  ead  suspension     ......  „  „ 

1  Head  suspension  is  carried  out  by  means  of  the  head  suspension  apparatus, 
he  patient  is  in  the  standing  position.  The  head  is  supported  under  the  chin 
[id  at  the  back  by  carefully  arranged  straps,  and  is  gently  drawn  upwards  by 
leans  of  a  pulley,  until  the  spine  is  stretched  as  far  as  possible.  It  is  used  chiefly 
ir  cervical  curves. 

j  All  these  have  been  previously  described  with  the  exception  of  "  hewing  "  and 
'sawing." 

!  "Hewing." — The  patient  bends  the  trunk  forwards  and  downwards  and  then 
j.ises  it  again.  This  exercise  should  be  quickly  performed.  The  arms  and  head 
lould  remain  in  the  same  relation  to  each  other,  and  the  knees  should  be  kept 
jfaight  throughout  the  movement. 

j  "Sawing." — The  patient,  from  the  bend  position,  with  closed  hands,  extends 
i»e  forearm  forwards  in  the  sagittal  plane,  then  flexes  it,  and  at  the  same  time 
raws  the  elbow  back  as  far  as  possible.  The  arms  are  worked  alternately,  one 
iing  thrust  forwards  as  the  other  is  drawn  back.  This  exercise  should  be  per- 
,«rmed  vigorously,  so  that  rotation  of  the  spine  takes  place  to  each  side  alternately. 
^  is  often  combined  with  trunk  bending  forwards  and  downwards,  and  the  moye- 
■  ent  is  then  called  "  hewing  and  sawing."  This  is  a  strong  and  very  etiective 
•cercise  for  mobility.  It  acts  also  as  a  specitic  corrective  of  "  winged  scapul»," 
y  bringing  the  serratus  magnus  muscles  into  powerful  use. 

BAIiANCE  MOVEMENTS 

Tiptoe  Marching  and  Tiptoe  Marcbing  along  a  Line. 

Cock  Step. — 1.  The  patient  bends  one  knee  quickly  upwards,  as  in  alternate 
iuee  upbending,  so  that  the  leg  hangs  straight  down  and  the  foot  is  plantar  flexed. 
!  The  leg  is  extended  and  the  toes  are  pointed  downwards.  3.  The  foot  is 
'wered  to  the  ground  a  little  in  advance  of  its  fellow  on  the  opposite  side.  The 
lime  movement  is  then  repeated  with  the  other  leg,  and  the  patient  "  steps  "  in 
iiis  way  up  and  down  the  gymnasium  or  room  three  or  four  times.     The  arms 

liav  be  eitliPT  in  flip  nppV-firm  nr  ViiiiR-firm  r)n<5ifion. 
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Walking  on  the  Balance  Bars. 

Heel  liaising  and  Knee  Bending. 

Walking  combined  with  Leg  Circling. — The  patient,  with  the  hands  on  tl 
hips,  carries  each  It^g  alternately  (in  the  extended  position)  forwards,  lateral! 
and  backwards,  medially  and  then  forwards,  placing  the  foot  on  the  ground  a  litt 
in  advance  of  its  fellow. 

This  movement  may  also  he  conil  )ined  with  arm  circling  in  the  following  way  :- 

1.  Leg  forwards  ....     Arms  forward  in  the  sagittal  plane. 

2.  Leg  laterally  ....     Arms  upwards  above  the  head. 

o.  Leg  backwards  and  medially  .     Arms  laterally  on  a  line  with  the  shouldoi 

4.  Leg  forwards  in  front  of  its  fellow      Arms  lowered  to  the  sides. 

Balance  movements  promote  perfect  control  of  the  muscles  and  consequ. 
grace  or  rhythm  of  movement.  ]\Iotor  impulses  are  sent  from  the  brain 
certain  muscles  to  cause  their  contraction,  while  inhibitory  impulses  are  c<i: 
veyed  to  others  to  restrain  or  check  their  movement.  Exercises  of  this  natu 
have  a  very  special  value,  requiring,  as  they  do,  so  much  mental  concentratici 
for  their  ])erformance,  and  one  at  least  should  be  included  in  every  gymnastic  tabl 
Pathological  Curves. — There  are  three  different  forms  of  spinal  curvature- 

1.  Lordosis  or  anterior  curvature. 

.     <  Arcuata  or  posterior  curvature  (round  back). 

2.  Kyphosis  \Aiiguiaris  or  Tott's  disease. 
•  3.  Scoliosis  or  lateral  curvature. 


LOEUOSIS  ' 

Lordosis  is  usually  an  abnormal  development  of  the  natural  forward  curve 
the  lumbar  region.     Some  of  the  exciting  causes  are  as  follows : — 

1.    Cono-enital   dislocation  of  tl! 


Fio.    l.')n.— T-ORDO.Sis  (result  of  Flexion  of  Hil>)- 


hips.  : 

2.  Flexion  of  one  or  both  Ii 
joints,  which  may  be  due  to  hi; 
joint  disease.  i 

3.  Weakness  of  the  abdomin; 
muscles. 

4.  Bearing  heavy  weights  abn: 
the  neck  and  shoulders. 

5.  Rickets.  j 

6.  Large  pendulous  abdomen  ar 
large  abdominal  tumours  and  pn- 
nancy. 

The  pathological  changes  indiici 
by  this  form  of  curvature  are  ; 
follows : — 

1.  The  hunbar  spinous  proce88< 
become  approximated. 

2.  The  intervertebral  discs  lieco 
compressed  posteriorly. 

:-..  The  bodies  of  the  vertebrj 
become  thinner  posteriorly. 

4.  The  back  part  of  the  pelv 
brim  is  tilted  up  and  the  front  pa 
is  lowered  (technically  known  Jj 
"  increased  pelvic  inclination  "). 

5.  A  compensatory  backwai 
curve  is  usually  induced  in  tl 
spine  above  the  anterior  convexi* 
{i.e.  kyphosis). 

6.  The  anterior  common  ligamei 
is   stretched   in   the   lumbar  regio 
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The  muscles  in  the  lumbar  region  of  the  hack  are  shortened,  ami  tho.su  of 
idomen  are  stretciied  and  weakened. 


Massac; K  for  Lordosis 

The  i)atient  takes  the  forward  lying  position,  the  arms  by  the  sides  or  folded 
ulerneath  the  head.  A  jjillow  is  placed  underneath  the  abdomen.  All  the 
.dinary  movements  for  the  back  may  be  employed  as  far  as  it  is  possible  to  do  so. 
,n-cussion  must  be  avoided  upon  the  contracted  muscles  in  the  lumbar  regi<ju.  and 
il  stroking  and  kneaiUng  movements  should  lie  carried  out  so  as  to  stretch  the 
\i»ues  in  the  hollow  of  tlie  l>ack  as  much  as  possible.  The  patient  then  takes  the 
klf  lying  position.  The  muscles  of  the  abdomen  are  thoroughly  massced  :  a  good 
v"al  of  percussion  and  that  form  of  petrissage  known  as  "  picking  up  "  may  be  given, 
Use  two  movements  tending  to  jtromote  the  nutritiim  and  development  of  muscles 
jore  than  any  others. 

!    If  there  is  a  compensating  backward  curve  in  the  donsal  region  the  muscles  of 
ke  chest  will  be  contracted,  and  should  therefore  be  massced  in  the  usual  way. 


CORRECTIVE  EXERCISES  FOR  LORDOSIS 

1.  Half  lying  or  short  sitting  double  leg  updrawing. 

2.  Lying,  half  lying,  stretch  grasp  lying,  or  stretch  (grasp)  hanging  double  knee 
^drawing  and  downpressing. 

3.  Lying  double  leg  lifting. 

'    4.  Stretch  stride  standing  trunk  bending  forwards  and  downwards. 

5.  General  correcting  position. 

6.  Heave  or  stretch  grasp  crook  sitting  holding. 

7.  Long  sitting  correcting  position. 

8.  Long  sitting  on  high  plinth  forward  and  backward  wringing. 

The  above  movements  have  been  previously  described  with  the  exception  of 
le  following  :— 

General  Correcting  Position. — The  patient  takes  the  lax  stoop  stride  standing 
'osition  with  the  sacrum  resting  against  a  doorpost,  or  the  side  of  the  rib  stool, 
jiie  trunk  is  then  raised  from  below  upwards,  so  that  the  spinous  process  of  each 
'ertebra  in  the  lumbar  and  dorsal  region  respectively  is  brought  in  contact  with 
'le  door  post.  Care  sIkjuM  be  taken  to  keep  the  lum])ar  vertebra?,  as  far  as 
'ossible,  in  contact  with  the  post  while  the  u])})er  part  of  the  spine  is  being 
;:raightened.  When  the  e.xercise  has  been  repeated  three  or  four  times  the  arms 
ire  raised  either  sideways,  or  forwards,  upwards,  laterally,  and  downwards  in  time 
'■ith  ileep  breathing.  At  first  the  feet  may  be  placed  a  short  distance  in  front  of 
^\e  post,  as  this  makes  the  movement  easier  to  carry  out;  later,  the  patient  should 
itand  nearer  the  post  and  with  the  legs  closer  together. 

I  Crook  Sitting  Holding. — The  patient  sits  uiton  the  Hoor  with  the  back  against 
'he  ril)  stool  and  the  arms  in  the  heave  or  stretch  grasp  position.  The  knees  are 
'ent  and  drawn  up  as  chjse  as  possible  to  the  trunk.  They  are  theii  secured  in 
ihat  position  by  a  strap  which  is  passed  round  the  legs  and  trunk  and  fastened  t<i 
'he  rib  stool.  The  position  is  maintained  for  about  five  minutes. 
'  Long  Sitting  Correcting  Position. — (a)  The  jtatient  sits  on  the  tloor  with  the 
legs  stretched  straight  out  and  the  hands  on  the  hips. 

!  (b)  The  patient  sits  on  the  floor  with  the  legs  e.xtended  as  in  the  above  and 
'he  fingers  touching  the  toes.  The  positinn  should  be  maintained  for  a  few  seconds, 
heu  the  trunk  should  l>e  straightened  and  the  }tosition  taken  again  three  or  four 
limes. 

TABLE  FOR  LORDOSIS 


1.  Stretch  sitting  double  arm  rolling  for  respiration. 

2.  Stoop  stride  sitting  dcnible  ])lane  arm  carrying. 

3.  Wing  high  ride  sitting  trunk  rolling  (pa.ssive). 
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4.  Stretch  stride  standing  trunk  bending  forwards  and  downwards. 

5.  Wing  standing  heel  raising  and  knee  bending. 

6.  Neck  firm  long  sitting  cliest  expansion. 

7.  Swim  standing  double  arm  backwards  Hinging. 

8.  Reach  grasp  sitting  head  extension. 

9.  Heave  or  stretch  grasp  crook  sitting  holding. 

10.  Lying  double  leg  lifting. 

11.  Hook  lying  arms  raising  forwards,  upwards,  laterally,  and  downwards  i 
time  with  respiration. 

12.  Lax  stoop  lean  standing  general  correcting  position, 

13.  Tiptoe  marching. 

14.  Standing  head  extension,  arm  rotation,  and  deep  breathing. 

15.  Forward  lying  back  massage. 


KYPHOSIS  ARCUATA 

This  is  a  backward  curve  which  usually  occurs  in  the  dorsal  region  as  ; 
exaggerated  condition  of  the  normal  curve,  but  it  may  also  involve  other  regi^  > 

of  the  spine.     It  is  familiarly  knov 

as    "  round     shoulders "    or    "  roui 

back,"  and  can  occur  at  any  age. 

infancy  it  is  caused  either  by  rick 

or    general    weakness    of    the    b 

muscles;   in  youth   the  predisposi 

causes  are  muscular  weakness,  owii 

to  rapid  growth,  poor   nutrition,  ■ 

both,  while  the  exciting  causes  aj 

usually   bad  positions  in  sitting  ai.' 

standing,  and  wearing  clothes  whii 

are  too  tight  across  the  chest.     It 

frequent   in   old   age,   owing   to  tlj 

absorption  of  the  anterior  portions  : 

the  intervertebral  discs.     Short-sii: 

is  also  conducive  to  this  form  of  cur\ 

The  pathological  changes  are 
follows : — 

1.  The  bodies  of  the  vertebrae  a 
approximated  anteriorly. 

2.  The  intervertebral  discs  ai 
compressed  anteriorly. 

3.  The  spinous  processes  of  t' 
vertebrae  are  separated. 

4.  The  ribs  become  approximate 
anteriorly, 

5.  The  head  is  bent  downwar 
and  forwards, 

6.  The  ligaments  of  the  back  I 
the  dorsal  spine  are  stretched,  ai 
the  anterior  common  ligament  : 
shortened  in  tlie  dorsal  region. 

7.  The  muscles  of  the  back  are  stretched  and  those  of  the  chest  contracted. 

8.  'J'he  thoracic  organs  are  compressed,  and  full  respiration  is  greatly  interfer' 
with. 


Fig.  160.— Kyi'HOSIS  Arcuata. 


]\Iassage  for  Cases  of  Kyphosis 


All  the  ordinary  movements  for  the  back  may  be  carried  out.     A  good  dei 
of  percussion  is  useful  in  these  cases.     The  muscles  of  the  chest  should  also 
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CORRECTIVE  EXERCISES  FOR  KYPHOSIS 

I  Chest  expansions. 

(  Han<;ing  with  a  cushion  behind  the  shoulders. 

j  Arch  hanging. 

I  Standing  or  sitting  with  the  arms  in  the  neck  finn  position. 

Double  plane  arm  carrying,  in  all  positions. 

Head  extension. 
i  Yard  stoop  stride  sitting  trunk  raising. 

Lax  stoop  stride  sitting  trunk  raising  witli  head  support. 

Wing  lax  stoop  stride  sitting  trunk  raising  with  back  stroking. 

Grasp  lax  leg  lean  standing  trunk  raising. 

Trunk  raising  in  ditlerent  planes. 

Leg  forward  lying  holding. 

Wing  or  neck  Hrni  arcii  leg  forward  lying  liolding. 
,  General  correcting  position. 

Stretch  or  heave  grasp  crook  sitting  holding,  with  a  small  cushion  behind  the 
loulders. 

TABLE  FOR  KYPHOSIS 

1.  Sitting  double  arm  rolling  for  respiration  and  for  kyphosis, 

2.  Yard  walk  standing  double  plane  arm  carrying. 

3.  Neck  tirm  standing  heel  raising  and  knee  bending. 

4.  Yard  close  standing  trunk  twistiug. 

5.  Reach  grasp  sitting  head  extension. 

6.  Heave  grasp  standing  chest  clapping. 

7.  Hanging  on  the  rib  stool  with  a  cushion  behind  the  shoulders,  abducting 
1  id  adducting  the  legs. 

8.  Arm  lean  standing  back  hacking. 

9.  Wing  arch  leg  forward  lying  holding. 
10.  Stretch  grasp  half  lying  double  leg  updrawing. 
IL  Back  massage  in  the  forward  lying  position. 

12.  Swim  standing  arms  Hinging  laterally. 

13.  Grasp  lax  leg  lean  standing  trunk  raising. 

14.  Cock  step. 

15.  Standing  head  extension,  arm  rotation,  and  deep  breatliing. 


TABLE  FOR  KYPHO-LORDOSIS 


1.  Sitting  double  arm  rolling  for  respiration  and  kyphosis. 

2.  Stoop  stride  sitting  double  plane  arm  carrying. 

3.  Wing  standing  heel  raising  and  knee  bending. 

4.  Yard  close  standing  trunk  twisting. 

5.  Hanging  double  knee  updrawing  and  downpressing. 

6.  Heave  gra.sp  standing  chest  clapping. 
i      7.  Reach  grasp  sitting  head  extension. 

8.  Wing  leg  forward  lying  holding, 
i      9.  Lying  double  leg  lifting, 
i    10.  Back  massage,  in  the  forward  lying  position. 
i    11.  Long  sitting  chest  expansion. 
1    12.  Grasp  lax  leg  lean  standing  trunk  raising. 
j    13.  Heave  or  stretch  grasp  crook  sitting  holding. 
'    14.  Half  lying  double  leg  updrawing. 
j    15.  Tijjtoe  marching. 
I    16.  Standing  head  extension,  arm  rotation,  and  deep  l»reathing. 

KYPHOSIS  ANGULARIS 

Kyphosis  angularis,  commonly  known  as  Pott's  disease,  is  an  iuHammatory 
lisease  of  the  bones  of  the  spine  which  causes  tlie  destruction  of  the  bcxiies  Mt  ili.- 
lertebrae.     It  usually  occurs  in  the  dorsal  region,  and  is  of  tubercular  origin 
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The  deformity  is  characterised  by  a  backward  projection,  caused  by  the  undi 
prominence  of  one  or  more  of  the  spinous  processes,  and  by  the  absolute  rigitlii 
of  the  part.  This  class  of  curvature  is  never  treated  by  massage  and  exerci^' 
while  the  disease  is  active,  as  absolute  rest  is  essential.  At  a  later  period,  wL 
the  disease  is  arrested,  massage,  gentle  respiratory  and  mild  strengthening  exerei.- 
may  be  given,  but  any  stretching  of  the  spine  should  be  avoided. 


but  is  more  often   acquired,  am 


SCOLIOSIS 

Lateral  curvature  is  sometimes  congenital, 
some  of  the  exciting  causes  are  as  follows  : — 

1.  Disease  of  the  bones  of  the  spine. 

2.  TorticolHs. 

3    Short-sight  and  deafness. 

4.  Infantile  paralysis. 

5.  Pleurisy  with  simple  or  pur\, 
lent  ehusion  (empyema).  i 

6.  Broncho-pneumonia.  ' 

7.  Obliquity  of  the  jjclvis  due  \ 
the  unequal  length  of  tiie  lo\v( 
extremities. 

8.  Bearing  weights  on  one  ai 
or  in  one  hand. 

9.  Bad  postures  in  sitting  an 
standing. 

Bad  positions  in  sitting  ai 
standing  are  perhaps  the  nic 
frequent  causes  of  lateral  curvatui 
Kesting  more  on  one  buttock  tlm 
the  other  when  seated,  and  stanc! 
ing  continually  on  one  and  the  san' 
leg  cause  obliquity  of  the  pelvis  ai 
a  lateral  deviation  of  the  spine  l 
wards  the  side  upon  which  tl 
weight  of  the  body  is  thrown.  1 
this  weight  is  continually  throw! 
upon  the  same  buttock  or  the  saiij 
leg  the  muscles  on  that  side  becon. 
contracted,  those  on  tlie  other  sit, 
stretched  and  weakened  :  alteratio), 
in  the  shape  and  position  of  tl 
vertebric  follow  in  time,  and  tli 
curve  becomes  permanent.  < 

J>ateral  curvatures  may  be  eith'l 
simple  or  compound.     A  simple 
C-shtipcd  curve  is  one  in  which  there  is  deviation  to  one  side  only,  with  no  coi 
pensating  bend  in  the  opposite  direction.     A  simple  curve  may  involve  one  > 
more  regions  of  the  spine  or  its  entire  length.     It  is  called  a  right  or  left  cur' 
according  to  its  convexity,  and  is  further  designated  according  to  the  region  of  tl- 
spine  involved.     For  instance,  a  curve  in  the  cervical,  dorsal,  or  lumbar  region 
called  either  rigiit  or  left  cervical,  dorsal,  or  lumbar.    A  curve  involving  the  cervii 
and  dorsal  regions  or  any  part  of  them  is  called  a  right  or  left  cervico-dorsal  curvi 
if  it  involves  the  dorsal  and  lumbar  regions  it  is  called  a  right  or  left  dorso-lumb;; 
curve ;  if  it  embraces  the  whole  spine  it  is  called  a  right  or  left  total  curve.  I 

A  compound  curvature  is  one  in  which  two  and  sometimes  three  curves  aj 
present.  The  first  curve  which  appears  is  called  primary,  the  other  is  calledl 
secondary  or  compensatory  curve.  The  convexity  of  a  secondary  curve  is  alwal 
opposite  to  that  of  the  primary  curve ;  thus,  if  tliere  is  a  curve  with  convexity  ' 
the  left  in  the  lumljar  region  "the  convex  side  of  the  compensating  curve  will 


Fig.  161.— Scoliosis    I  j 
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I  the  right  in  the  dorsal  re*j;ion.  If  there  are  three  curves  the  convexity  «»f  ilie 
fiddle  one  will  he  0])posite  in  direction  to  that  of  the  curves  ahove  and  helow  it. 
lie  most  frequent  form  of  compound  curvature  is  one  with  convexity  to  tlie  ri;4ht 
'  the  dorsal  region  and  to  the  left  in  tiie  lumbar  region.  It  is  known  as  a  right 
,)i-sal,  left  lumbar  curve. 

I  Incipient  scoliosis  is  recognised  by  the  fact  that  it  disapiM-ars  in  tiie  recumbent 
■  suspended  position,  or  by  voluntary  efVort  on  the  part  of  the  i)atient  either 
ith  or  without  assistance.  The  curvature  at  this  stage  generally  consists  of  a 
-shaped  ti»tal  or  postural  bend,  and  this  is,  usually  directed  towards  the  left:  but 
may  only  involve  a  }»oition  of  the  spine,  such  as  the  lumbar  or  donsal  region 
•  both  these  regions.  There  is  no  alteration  as  yet  in  tiie  shape  of  the  bones, 
he  mu.scles  on  the  concave  side  are  slightly  contracted,  tho.se  on  the  convex  side 
retched.  The  shoulder  on  the  convex 
de  is  higher  than  that  on  tlie  con- 
\ve  side,  and  may  be  inclined  slightly 
rward,  while  that  on  the  concave 
jile  is  carried  correspondingly  down- 
ards  and  backwards.  If  notliing  is 
me  to  correct  this  lateral  deviation 
'.'  the  removal  of  the  exciting  cause 
|e versing  bad  ])Ositions,  etc.)  altera- 
I'lns  in  the  shape  and  position  of  the 
j'rtebne  take  place  and  it  becomes 
jadually  a  permanent  deformity, 
liown  as  structural  or  confirmed 
[olios  is. 

The  transitional  stage  between 
jcipient  and  confirmed  scoliosis  is 
larked  by  rotation  of  the  vertebra', 
tid  generally  also  by  the  appearance 
[  conii»en.satory  curves. 
I  Rotation. — With  all  side  bending 
lere  is  a  certain  amount  of  rotation 
I'tween  the  vertebrae,  and  in  cases  of 
|teral  cmvature,  if  not  arrested  at 
le  early  stage,  the  bodies  of  the 
j'rtebra'  turn  towards  the  line  of 
jiist    resistance,    namely,    the    con- 


•xity  of  the  curve,  while  the  spinous 
'ocesses  incline  towards  the  concave 
le. 


As  a  con.scquence,  the  trans- 
Tse  processes  of  the  vertebne  in  the 
prsal  region,  with  tlieir  attached  ribs, 
[rm  a   marked  prominence  on  the 


Flo.  I(i2.  Twiii.i.  S((ii.iu>is  (primary  dor.-al 
curve  to  tlic  rigliL  with  comi»ensatory  cervical 
and  luiiiViar  curves  to  the  left). 
le  of  the  convexity,  while  those  on 
lie  side  of  the  concavity  are  carried  forward.  The  whole  shape  of  the  thomx  is 
i.us  altered;  in  front  the  ribs  are  flattened  on  the  side  of  the  doisjil  convexity, 
(id  protrude  on  that  of  the  concavity:  on  the  side  of  tlie  convexity  the  ribs 
Income  abnormally  separated  from  each  otiier,  while  they  approach,  and  in  severe 
'-ses  press  against  each  other,  on  that  of  the  concavity.  The  shoulder  girdle  also 
jiffers  alteration  in  sliape  and  i)Ositiou  in  cases  of  rotation;  it  is  carrietl  back  on 
■e  side  of  the  dorsal  concavity  and  forward  on  that  of  tlie  convexity,  while  the 
stance  between  the  vertebral  margin  of  the  scajaila  and  the  spinal  column  is 
'creased  on  the  side  of  the  convexity.  The  scapula  als(t  sometimes  adapts  itself 
j  shape  to  the  increased  angle  of  the  ribs  on  the  convex  side. 
j  In  the  lumbar  region  rotation  is  marked,  (»n  the  side  of  the  convexity,  by  a 
"otuberance  caused  by  the  transverse  processes  of  the  lumbar  vertebric,  and  also 
'  a  partial  or  complete  obliteration  of  the  waist  line,  while  on  the  concave  side 
e  waist  is  sunken  and  so  gives  greater  prominence  to  the  hip  of  that  side. 
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111  very  severe  cases  of  this  kind  the  whole  pelvis  also  suffers  alteration  ii 
position  and  shape,  the  os  cox«  being  displaced  either  forwards  or  backward: 
on  the  side  of  the  lumbar  convexity ;  thus  in  the  case  of  severe  compound  curva 
ture  the  pelvis  and  the  thorax  may  be  twisted  in  different  directions. 

Besides  alteration  in  position,  the  vertebrae  also  undergo  changes  in  shape  ir 
cases  of  confirmed  scoliosis.  Owing  to  pressure  on  the  side  of  the  concavity 
growth  is  retarded  on  that  side  while  it  proceeds  unchecked  on  that  of  the  con 
vexity.  As  a  result  the  bodies  of  the  vertebras  become  more  or  less  wedge-shaped 
particularly  at  the  most  marked  point  of  the  curve.  The  intervertebral  discs  als« 
become  compressed  on  the  side  of  the  concavity,  and  eventually,  in  some  sever 
and  long-standing  cases,  are  completely  absorbed  on  that  side,  causing  friction  bcj 
tween  the  bodies  of  the  vertebrte,  which  leads  in  time  to  bony  ankylosis. 

In  certain  cases  of  confirmed  scoliosis  there  is  a  good  deal  of  rotation  withou 
much  lateral  bending.  A  simple  curve  may  also  continue  as  such,  but  as  a  genera 
rule  one  and  in  some  cases  two  compensatory  curves  are  formed  in  order  to  main 
tain  the  equilibrium  of  the  body.  The  muscles  of  the  back  undergo  a  good  dea 
of  alteration  in  cases  of  scoliosis,  especially  when  there  is  much  deviation  of  thi 


Fig.  163.— Illustrating  the  Alteration  in  the  Shape  of  the  Ribs, 
AND  the  Deviation  of  the  Transverse  Diameter  of  the 
Thorax  in  a  case  of  Scoliosis.    (After  Redard. ) 

Thi.'t  plate  is  reproduced  by  the  kind  permission  of  Mr.  A.  H.  Tl'bbv. 

spine  from  the  middle  line.  Those  on  the  convex  side  are  stretched  and  atrophic 
and  in  many  cases  show  signs  of  fibrous  degeneration ;  they  are  consequent 
weaker  than  those  on  the  side  of  the  concavity,  which  are  shortened  and  thickene, 

The  ligaments  which  connect  the  vertebra' also  undergo  alteration ;  those  on  tlj 
convex  side  are  stretclied  and  atrophied,  and  those  on  the  opposite  side  shortened] 

Accompanying  lateral  curvature  there  may  also  be  variations  in  the  normJ 
antero-posterior  curves  of  the  spine.  1 

Round  shoulders  frequently  co-exist  with  lateral  deviation,  and  the  deformitj 
is  then  known  as  kypho-scoliosis ;  but  on  the  other  hand  the  normal  backwaij 
curve  in  the  dorsal  region  is  sometimes  decreased.  Flat-foot  often  accompaniy 
cases  of  lateral  curvature,  and  must  be  treated  at  the  same  time  by  massage  ail 
exercises. 

Massage  for  Scoliosis 

Position. — The  patient  takes  the  forward  lying  position,  and  is  placed  so  as 
bring  the  spine  as  far  as  possible  into  the  middle  line.     Thus,  in  a  dorsal  cur\, 
the  arm  on  the  side  of  the  concavity  may  be  Ijrought  away  from  the  side  ai 
placed  so  that  the  back  of  the  hand  touches  the  forehead,  while  that  on  the  si<| 
of  the  convexity  is  held  straight  and  close  to  the  trunk.     If  there  is  a  curve 
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je  lumbar  region  a  small  pillow  may  be  placed  under  the  liip  on  the  side  of  the 
j.neavity.  In  these  ways  tlie  position  of  tlie  patient  can  be  made  as  corrective 
;  possible. 

,  Momneiits. — These  consist  of  those  ordinarily  given  for  the  back,  namely, 
tlt'urage,  kneading,  and  deep  frictions  on  either  side  of  the  spine. 


EXERCISES 

be    employed 


I  Asymmetrical  exercises  can  be  employed  witii  safety  in  ca.ses  of  simple 
rvatures,  but  must  be  used  with  caution  when  the  curve  is  a  conipouiul  one,  as 
jiey  tend  to  improve  one  cuive  at  the  expense  of  the  other. 


The  Front  View  or  the  same 
Si'ixAE  Column,  in  which  the 
excessive  kotation    (»k  the 

LUMHAK  VeRTEBU.E  AM)  DE- 
FORMITY OF  THE  VkRTERRAL 
HODIES   ARE   WELL  SEEN. 


Via.  164.~.J.  The  Hack  View  op  a 
ScoMoTic  Si'iNAL  Column,  in 
which  the  Si'inous  Pkocesses 

ARE  SEEN  to  RE  ALMOST  IN 
A  RIGHT  LINE,  DESPITE  THE 
EXCESSIVE      KOTATION     OF    THE 

LuMUAu  Verteijr.e.  (Guy's 
Hospital  Museum,  1006**.) 

Reproduced  by  the  kind  permission  of  Mr.  A.  H.  Tctbht. 

;  The  effect  of  each  exercise  u]>on  the  spine  sliould  be  carefully  noticed,  and  for 
jis  rejLSon  the  itatient's  back  should  always  be  uncovered  while  the  exercises  are 
ling  carried  out. 


CORRECTIVE  EXERCISES  FOR  A  CURVE  IN  THE  CERVICAL  REGION 

Halt"  Speech  Crasp  Stiiiiding  or  JIalf  Crutcli  Standing  Head  Side  Fb-xinn,— 
fad  side  llexion  in  the  half  speech  grasp  staiKbng  position  is  used  wlu-n  the 
^oulder  on  the  side  of  tlie  cervical  convexity  is  higher  than  that  of  the  opix.site 
|le.  In  the  ca.se  of  a  right  cervical  curve  where  the  right  shoulder  is  higher  than 
<e  left,  the  patient  stands  beside  and  grasps  the  rib  stool  with  the  right  hand. 
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The  patient  l^ends  the  liead  towards  the  side  of  the  convexity  while  the  gymnas 
resists ;  the  hitter  raises  the  head  while  the  patient  resists.  This  movement  givej 
concentric  and  excentric  work  for  the  weak  muscles.  j 

Head  side  Hexion  is  given  in  the  half  crutch  standing  position  when  there  ill 
a  curve  in  the  thoracic  region  opposite  in  direction  to  the  cervical  curve  an* 
causing  a  lowering  of  the  slioulder  on  the  side  of  the  convexity  of  the  latter.  Th 
arm  on  the  side  of  the  low  shoulder  is  placed  across  a  boom,  and  the  movemen 
carried  out  as  above.  Head  rolling,  head  extension,  head  rotation,  and  head  susi 
pension  may  be  used  to  increase  mol)ility.  ! 

CORRECTIVE  EXERCISES  FOR  A  DORSAL  OR  TOTAL  CURVE 

1.  Hanging  and  Half  Neck  Firm  Side  Arch  Leg  Lying  Holding. 

2.  Stretch  (hasp  Side  Standing  Forward  Drawing. — In  the  case  of  a  left  dorsa 
or  total  curve  the  patient  stands  with  the  left  side  against  the  rib  stool  aii' 
grasps  the  handles  of  a  strap,  which  is  passed  round  one  of  the  rungs  of  th' 
apparatus  at  a  suitable  height.  The  gymnast  stands  to  the  right  and  somewha' 
in  front  of  the  patient  and  places  her  right  foot  on  one  of  the  lower  rungs  c, 
the  rib  stool.  She  passes  her  arms  round  the  patient's  trunk  and  places  he; 
hands  upon  the  angles  of  the  ribs  at  the  highest  point  of  the  convexity.  Th 
patient's  trunk  is  then  carried  somewhat  forwards  and  laterally  while  stron' 
l)ressure  is  made  diagonally  in  the  direction  of  the  greatest  diameter.  This  move' 
ment  stretches  the  soft  structures  on  the  concave  side.  : 

Partial  Suspension  by  One  Arm  with  Other  Arm  and  Leg  Locked  (Lovett).-| 
In  the  case  of  a  left  dorsal  or  total  curve  the  patient  stands  by  a  laddei 
or  under  a  bar  that  can  be  reached  without  rising  on  the  toes,  and  grasfi 
a  rung  of  the  ladder  or  the  bar  with  the  right  hand.  The  left  tliigh  is  tiexe: 
at  the  hip  and  is  supported  by  the  left  arm,  wliich  is  passed  under  the  knee.  Th. 
patient  ilexes  the  supporting  leg,  in  this  instance  the  right,  so  that  the  weigli; 
of  the  body  comes  upon  the  right  arm.  This  position  is  maintained  for  a  fe'' 
seconds  at  a  time  with  intervals  of  rest.  It  causes  the  stretching  of  ligaments  an' 
muscles  on  the  concave  side. 

Half  Wing  Half  Yard  Sitting  Stretching  Sideways. — In  the  case  of  a  In 
dorsal  or  total  curve.  The  patient  sits  on  a  stool  with  the  right  arm  in  the  yai 
and  the  left  in  tlie  wing  position.  The  gymnast  places  one  hand  about  6  inclu 
away  from  and  on  a  line  with  the  patient's  right  hand.  The  latter  then  stretcht 
sideways  so  that  the  right  hand  touches  the  gymnast's  hand.  This  movemei 
reverses  the  curve  and  is  a  very  good  corrective  exercise.  The  position  shoul 
be  maintained  for  a  few  seconds  and  tlien  repeated  three  or  four  times. 

Half  Speech  Half  Bend  Standing  Single  Arm  Upstretching.— If  a  left  dorsi; 
or  total  curve,  the  left  hand  grasps  the  rib  stool,  and  the  right  arm  is  extendo! 
upwards  above  the  head  from  ten  to  twelve  times. 

Half  Wing  Half  13end  Stoop  Stride  Sitting  Single  Arm  Upstretching  wit 
Eesistance. — In  the  case  of  a  left  dorsal  or  total  curve  the  patient's  left  hand 
placed  upon  the  hip,  the  right  arm  is  Hexed.  The  gymnast  stands  upon  a  stoi; 
in  front  and  ])laces  her  right  hand  upon  the  left  side  of  the  patient's  back  upon  th 
point  of  the  highest  convexity ;  the  left  hand  grasps  the  patient's  right  forean 
and  the  laUer  grasps  the  gymnast  left  forearm.  The  patient  extends  the  rigl 
arm  upwards  over  the  head  against  gentle  resistance  on  the  part  of  the  gymnas; 
who  at  the  end  of  the  movement  further  forcibly  stretches  the  arm,  at  the  sami! 
time  pressing  slightly  on  the  convexity  with  tlie  right  hand.  Tiie  patient  theij 
resists  while  the  gymnast  presses  the  arm  downwards  to  the  starting  positioi] 
This  movement  causes  contraction  of  the  muscles  on  the  convex  side  and  stretch? 
the  ligaments  and  muscles  of  the  opposite  side.  In  performing  it  the  arm  shoull 
be  kept  in  the  frontal  plane. 

Half  Speech  Grasp  Standing  Shoulder  Raising. — When  the  curve  is  onj 
with  convexity  to  tlie  loft  the  patient  grasps  the  rib  stool  with  the  left  hand,  thj 
right  arm  hangs  l)y  the  side.  The  gymnast  stands  behind  and  places  the  left  han 
UDon  the  natient's  ricdit  shoulder  and  ffrasns  the  right  wrist  with  the  other  hand. 
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The  patient  raises  tlie  right  shoulder  while  the  gymnast  resists ;  the  patient 
lesists  while  the  gymnast  draws  the  arm  downwards. 

Trunk  Side  Flexion  with  Pressure. — Previously  described. 

CORRECTIVE  EXERCISES  FOR  A  CURVE  IN   THE  LUMBAR  REGION 

Weight  Carrying  to  the  Leg  of  the  Convex  Side. — The  jjatient  Hexes  the  knee 
n  the  side  of  the  huubar  concavity,  so  that  the  weiglit  of  the  l)ody  is  tlirown  (»n  the 
eg  of  the  o])posite,  or  convex,  side.  The  movement  should  he  carried  out  (piickly 
iid  repeated  several  times. 

]Iaiiging  on  liib  Stool  or  Forward  Lying  Pjissive  Double  Leg  Carrying  to 
>ue  Side  with  Pressure. — The  gymnast  carries  tlie  patient's  legs  towards  the 
ide  of  the  convexity  with  one  hand,  wliile  giving  strong  pressure  forwards  an<l 
ledially,  on  the  same  side,  upon  the  transverse  ])rocesses  of  the  lumbar  verlebriL* 
>ith  the  other  hand.  In  the  forward  lying  position  the  ])atient  fixes  the  upper 
■art  of  the  liody  by  grasping  the  sides  of  tlie  jdinth.  The  movement  in  this 
ositiou  is  often  carried  out  by  two  gymnasts,  f)ne  of  whom  gives  the  pressure  with 
ne  liand  while  lixing  the  upper  part  of  the  trunk  with  the  other.  The  second 
ymnast  carries  the  legs  to  the  side. 

I  Stretch  Grasp  Side  Standing  Forward  Drawing. — The  movement  is  given  as 
Ireviou.sly  described,  but  the  gymnast's  hands  are  placed  upon  lumbar  convexity. 
j  Half  Wing  Half  Neck  Firm  Spring  Sitting  Trunk  llolling  with  Pre.ssui-e. — 
[or  this  movement  the  high  plinth  is  placed  lengthways  a  short  distance  from, 
ind  in  front  of,  the  rib  stool.  In  the  case  of  a  left  lumltar  curve  the  patient  })laces 
lie  left  leg  across  the  high  plinth;  the  right  leg  is  stretched  backwards  and  the 
|tot  (plantar  flexed)  is  firmly  inserted  between  the  rungs  of  the  rib  stool.  The 
gilt  arm  is  in  the  neck  firm  and  the  left  in  the  wing  position. 

The  gymnast  stands  behind  the  patient,  astride  the  hitter's  right  leg,  lier  left 
find  is  placed  upon  the  transverse  processes  of  the  luml)ar  vertebne  on)  the 
pnvex  side,  her  right  arm  is  passed  under  that  of  the  patient  and  the  hand  is 
(laced  upon  the  front  of  the  patient's  right  shoulder.  The  ])atient  l)ends  forwards 
jid  to  the  left,  backwards,  slightly  to  the  right  and  then  forwards,  re{>eating  the 
i'ovenient  several  times.  The  gymnast,  with  her  right  arm,  assists  tlie  patient  to 
J3rform  the  movement  and  gives  pressure  with  her  left  hand  as  the  patient  bends 
!>ward8  that  side. 

j  Hanging  Active  Double  Leg  Carrying  to  One  Side. — The  patient  carries  both 
[ga  towards  the  convex  side. 

j  Stretch  Grasp  Forward  Lying  or  High  Reach  Grasp  Standing  Hip  Updrawing. — 
jhe  gymnast  grasps  the  patient's  ankle  on  the  side  of  the  convexity.  The  i)atient 
!raws  up  the  hip  of  that  side  while  the  gymnast  resists ;  the  patient  resists  while 
jie  gymnast  draws  the  hip  down. 

I  High  Kcach  (!rasp  Standing  Single  Leg  Outward  Carrying  and  Inpressing. — 
ihe  patient  stands  upon  a  stool.  The  gymnast  ])lace8  one  hand  on  the  hij)  of  the 
bnvex  side  and  the  other  on  the  lateral  aspect  of  the  ankle  of  the  same  side.  The 
[itient  abducts  the  leg  while  the  gymnast  resists  at  the  ankle;  the  |»atient  resists 
ihile  the  gymnast  adduets  the  leg. 

'■•  Half  Wing  Half  Neck  Firm  iligh  Hide  Sitting  Side  Flexion  with  Pressure. — 
|\me  as  ]»reviously  described  for  a  dorsal  curve,  excej»t  that  the  ])ressure  is  given 

II  the  transverse  processes  of  the  lumbar  vertebra",  instead  of  in  the  dorsal  region. 
\  Half  Neck  Firm  Side  Arch  Leg  Lying  Holding. — As  ]treviously  described, 
Kcept  that  the  pressure  is  given  in  the  lunil)ar  iu.stead  of  the  dursiil  region. 

I  Spring  Sitting  or  Fall  out  Standing  Holding. — 'J'he  leg  (m  the  concave  side  of 
jie  lumbar  curve  is  stretched  backwards;  the  arm  on  the  concave  side  is  extended 
•)wards  al)ove  the  liead. 

CORRECTIVE  EXERCISES  FOR  A  SIGMOID  OR  DOUBLE  CURVATURE 

Hanging  with  Pressure  on  both  Curves  and  on  tlie  Front  of  the  Chest. — 
iarried  out  by  two  gymnasts,  one  of  whom  stands  behind  and  gives  pressure  on  the 
braal  and  lumbar  convexities,  the  other  stands  in  front  and  gives  pressure  at  the 


324     TEXT-BOOK  OF  MASSAGE  AND  REMEDIAL  GYMNASTICS 

same  time  upon  tlie  front  of  the  chest,  in  the  direction  of  the  greatest  diagona 
diameter. 

Half  Wing  Half  Neck  Firm  Stoop  Leg  Lean  Standing  Trunk  Eaising  witi 
Two  Pressures. — The  patient  stands  with  the  front  of  the  thighs  supporte- 
against  the  boom.  In  the  case  of  a  right  dorsal,  left  lumbar  curve,  the  right  aro 
is  in  the  wing,  the  left  in  the  neck  firm  position.  The  gymnast  stands  behind  thi 
patient  and,  as  the  latter  raises  the  trunk,  gives  a  strong  pressure  forwards  aiK 
medially  upon  each  convexity.  It  is  well,  if  possible,  to  get  an  assistant  to  plac. 
both  hands  upon  the  front  of  the  patient's  shouldei'S  to  help  the  latter  to  rise,  a 
stronger  pressure  can  then  be  given. 

Leg  Forward  Lying  Correction  with  Two  Pressures. — One  gymnast  stands  ii; 
front  of  the  patient,  who  grasps  the  former  round  the  waist.  In  the  case  of  .■ 
right  dorsal,  left  lumbar  curve,  the  patient's  head  is  kept  close  to  tlie  gymnast' 
right  hip.  The  gymnast  grasps  the  patient  below  the  left  shoulder  with  the  rigli 
hand  and  places  the  left  upon  the  angles  of  the  ribs  on  the  maximum  point  of  th 
dorsal  convexity.  The  trunk  is  first  carried  slightly  to  the  right  and  then  to  th 
left,  while  a  second  gymnast  or  assistant  gives  pressure  forwards  and  medially  upoii 
the  lumbar  convexity.  The  first  gymnast  then  flexes  the  dorsal  region  of  th 
spine  to  the  right,  while  giving  firm  pressure  in  a  diagonal  direction  forward! 
and  medially  upon  the  dorsal  convexity.  In  this  way  the  soft  structures  of  boti' 
lumbar  and  dorsal  concavity  are  stretched  and  rotation  corrected.  I 

Half  Wing  Half  Neck  Firm  High  Ride  Sitting  Flexion  to  Side  of  Dorsa' 
Convexity  with  Two  Pressures. — The  patient  bends  to  the  side  of  the  dorsal  con 
vexity  while  the  gymnast  gives  a  pressure  on  the  angles  of  the  ribs ;  a  secou'i 
gymnast  gives  pressure  on  the  lumbar  convexity  at  the  same  time.  ' 

Spring  Sitting  or  Fall  Out  Standing  Holding. — The  arm  on  the  side  of  th' 
dorsal  concavity  is  extended  above  the  head.  The  leg  on  the  side  of  the  lumba 
concavity  is  stretched  backwards. 

Some  of  the  movements  previously  given  for  single  dorsal  and  lumbar  curw 
may  also  be  used  for  double  curvatures. 

EXERCISES  FOB.  PELVIC  ROTATION 

Hanging   Passive   Correction. — The   gymnast   stands  beside  the   patient  an* 
places  one  hand  in  front  of  the  forward  inclined  hip,  and  the  other  upon  tli 
lumbar  convexity.     The  gymnast  then  presses  the  hip  backwards  and  at  the  sani 
time  gives  pressure  on  the  convexity  of  the  lumbar  curve.     If  possible,  it  is  wi 
to  have  the  thorax  fixed  by  an  assistant. 

Heave  Grasp  Close  Standing  Forward  Rotation  of  the  Pelvis  on  the  Side  of  tl 
Backward  Rotated  Hip. — The  patient  stands  between  the  upright  poles  or  in  .1 
open  doorway.  The  gymnast  stands  in  front  and  places  one  hand  in  front  of  tl  j 
backward  rotated  hip  and  the  other  behind  the  forward  rotated  hip.  The  patier' 
rotates  the  backward  rotated  hip  forwards  as  far  as  possible  while  tlie  gynnia; 
resists ;  the  patient  resists  while  the  gymnast  draws  the  pelvis  back  to  the  front, 
plane. 

TABLE  FOR  A  LEFT  TOTAL  CURVE  OF  THE  FIRST  DEGREE 

1.  Standing  head  extension,  arm  rotation,  and  deep  breathing. 

2.  Hanging  on  an  uneven  boom,  right  arm  highest,  abducting  and  adductiil 
the  legs. 

3.  Heave  grasp  standing  chest  clapping. 

4.  Wing  close  standing  trunk  twisting. 

5.  Cock  step. 

6.  Left  side  against  rib  stool,  stretch  grasp  standing  forward  drawing. 

7.  Side  arch  leg  lying  holding  (lying  on  right  side). 

8.  Arm  lean  standing  back  hacking. 

9.  Wing  lax  stoop  stride  sitting  trunk  raising. 
10.  Neck  firm  sitting  chest  expansion. 
IL  Yard  walk  standing  double  plane  arm  carrying. 
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12.  Lying  double  leg  lifting. 

13.  General  correcting  position. 

14.  Spring  sitting  holding  (riglit  arm  up,  right  leg  back). 

15.  Staniling  heel  raising,  knee  bending. 

16.  Forward  lying  back  massage. 

TABLE  FOR  A  BIGHT  DORSA.L,  LEFT  LUMBAR  CURVE 

1.  Sitting  double  arm  rolling  for  respiration  and  kyphosis. 
L*.  Tiptoe  marching  along  a  line. 

3.  Wing  high  ride  sitting  trunk  rolling  (passive). 

4.  Stride  standing  sawing. 

5.  Ix3g  forward  lying  correcting  with  two  pressures. 

6.  Spring  sitting  holding  (left  arm  uj),  right  leg  back). 

7.  Heave  grasp  standing  chest  clapping. 

8.  Swim  standing  arms  tiinging  laterally. 

9.  Stoop  leg  lean  standing  back  raising  with  two  pressures  (left  arm  neck  firm, 
light  arm  wing). 

i  10.  Half  lying  double  leg  updrawing. 

i  11.  Stretch  grasp  sitting  double  arm  flexion  concentric  and  excentric. 

I  12.  Weight  carrying  to  the  left  leg. 

,j  13.  High  reach  grasp  standing  left  leg  abduction  concentric  and  excentric. 

I  14.  CJeneral  correcting  position. 

j  15.  Standing  heel  raising  and  knee  bending. 

I  16.  Standing  head  extension,  arm  rotation,  and  deep  breathing. 

i  17.  Forward  lying  back  massage. 

TABLE  FOR  A  RIGHT  CERVICAL,  LEFT  DORSAL,  AND  RIGHT  LUMBAR 
CURVE  WITH  PELVIC  ROTATION,  THE  RIGHT  HIP  BEING  ROTATED 
BACKWARDS 

1.  Standing  head  extension,  arm  rotation,  and  deep  breathing. 

2.  Yard  stride  standing  trunk  twisting. 

3.  Cock  step. 

4.  lieach  grasp  sitting  head  rolling  and  head  side  flexion  to  the  right. 
r>.  Heave  grasp  standing  chest  clapping. 

0.  Walk  standing  double  plane  arm  carrying. 

7.  Stretch  grasp  side  standing  forward  drawing. 

8.  High  ride  sitting  side  flexion  to  the  left  with  pressure. 

19.  High  ride  sitting  trunk  rolling  (passive). 
10.  Forward  lying  double  leg  carrying  to  the  right  with  pressure  (passive). 
11.  Hanging  double  leg  carrying  to  the  right  (active). 
I     12.  Forward  lying  back  massage. 

13.  Leg  lean  stoop  stride  standing  trunk  raising  with  two  pressures. 

14.  Spring  sitting  holding  (right  arm  up,  left  leg  back). 
1").  Heave  grasp  standing  forward  rotation  of  right  hip. 

{     IG.  Standing  arm  raising  forwards,  upwards,  laterally,  and  downwanis  with 
;ieep  breathing. 

TALIFES  (CLUB-FOOT) 

There  are  four  primary  forms  of  talipes,  as  follows: — 

1.  Talipes  eqiiinns,  in  which  the  muscles  of  the  calf  arc  contracted 

so  that  the  lieel  is  raised,  while  the  toes  only  touch  tlie 
ground. 

2.  Talipes  varus,  in  which  the  muscles  which  invert  the  foot  are 

contracted,  so  that  the  medial  side  is  raised  while  the  lateral  edge 
of  tlie  foot  rests  upon  the  ground.  This  form  is  frefjuently 
combined   with   talipes   equinus,    and   the   deformity   is   theu 
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Fig.  165.— Talipes  equinus  (Slight  Varus). 


Fig.  106.— Talipes  varus  (Slight  Equinus). 
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3.  Talipes  calcaneus. — This  is  a  rare  form  of  tlie  (U'foiinity,  in  wliicli 

the  toes  iire  raised  while  the  heel  touches  the  ^louiid. 

4.  Talipes  rali/HS,  also  rare,  in  whieh    the   foot   is   everteil.     'J'his 

form  is  sometimes  combined  Nvith  talipes  equinus  and  talipes 

caleaneus. 
Talii)es  is  frequently  the  result  of  infantile  jtaralysis.  When  tin's  is  so,  ra])id 
itrophy  of  the  atlected  muscles  sets  in,  their  anta<j;onisin^  power  is  lost,  and  the 
oot  is  pulled  in  the  direetion  of  the  opposin}^  groups  of  muscles.  More  or  less 
■rippling  quickly  ensues  if  treatment  by  massage  and  exercises  is  not  commenced 
IS  soon  as  the  acute  symptoms  have  disapi)eared.  The  whole  of  the  alVectcd  limb 
:ihould  be  stroked  and  kneaded  first,  and  then  the  paralysed  muscles  should  lie 
thoroughly  manipulated,  as  previously  descril)ed  in  the  paragraph  on  infantile 
oaralysis.  In  talii)es  equinus  resulting  from  this  disease  the  atlected  muscles  are 
tibialis  anterior,  extensor  digitorum  longus,  and  extensor  hallucis  longus.  If 
calipes  varus  is  the  result  of  infantile  ])aralysis,  the  deformity  is  due  to  loss  of 
[)ower  of  the  everters  of  the  foot,  namely,  peroneus  longus,  brevis,  and  tcrtius, 
»vhich  makes  them  unable  to  oppose  the  action  of  the  antagonising  muscles,  tibialis 
mterior  and  posterior. 

'  EXERCISES  FOR  TALIPES  EQUINUS 

Passive— 

1.  Circumduction  of  the  foot  (foot  rolling). 

2.  riantar  and  dorsi-Hexion  of  the  foot.  (The  foot  should  be  held  in  the  dorsi- 
i'lexed  position  for  some  seconds  and  overstretched.) 

Resistive— 

Dorsi-llexion  of  the  foot,  concentric  and  excentric.  The  ])atient  performs  tlie 
iiiiovement  of  dorsi-Hexion  while  the  gynniast  resists;  tlie  latter  then  draws  the 
'"oot  down,  but  only  as  far  as  the  middle  position,  while  the  jiatient  resists. 
{  If  combined  with  talipes  varus,  the  movements  of  eversion,  concentric  and 
L'.xcentric,  should  be  added  ;  if  with  talipes  valgus,  those  oi  inversion,  concentric  and 
i'xcentric.  In  the  excentric  movements  care  should  be  taken  to  bring  the  loot 
Iback  only  as  far  as  the  middle  line. 

EXERCISES  FOR  TALIPES  VARUS 

Passive— 

1.  Circumduction  of  the  foot. 
I      2.  Eversion  of  the  foot.     (Hold  the  foot   in  the  everted   position  for   some 
jseconds.) 

I  While  giving  this  exercise  the  foot  should  be  held  as  far  as  possible  at  right 
ingles  to  the  leg. 

Resistive — 

j  Eversion  of  the  foot,  concentric  and  excentric.  The  luitient  everts  the  foot 
iwhile  the  gymnast  resists ;  the  latter  then  brings  the  foot  back  to  the  middle  line 
iwhile  the  i>atient  resists. 

TALIPES  CALCANEUS  AND  VALGUS 

In  treating  the  former,  all  muvenieiils  and  exercises  which  ]iromote  the  c<»n- 
iractionof  the  ]>lantar  tiexors  and  whiclj  stretch  the  dorsi-tlexors  of  the  f.M»tshouKl 
Ikj  employed.  In  dealing  with  the  latter,  the  masseuse  should  work  with  the  object 
!of  promoting  the  contracti(jn  of  the  inverters,  and  of  stretching  the  everters  of  the 
I  foot. 

•The  only  common  form  of  congenital  talipes  is  equino-varus ;  this  may  be 
treated  with  or  without  operation:  in  either  case  massage  will  l»c  reqtiired. 
All  the  nuiscles  of  the  leg  should  be  manipulated,  the  jilanUir  Hexors  of  the 
foot  being  stroked  and  thoroughly  kneaded  so  us  to  stretch  them  as  much  as 
possible. 

For  exercises,  those  given  above  fur  talipes  e(iuinus  and  varus  should  bo 
employed. 
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FLAT-FOOT 

The  bones  of  the  foot  are  arranged  so  as  to  form  two  arches,  namely,  a 
longitudinal  and  a  transverse,  which  intersect  each  other  at  riglit  angles.  Th€ 
astragalus  forms  the  keystone  of  the  former  arch,  the  posterior  portion  or  piei 


Fig.  169.— Talipes  equinO-varus  (Congenital). 


Fig.  170.— Taui'es  equino-valgus. 
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beinj,'  formed  l»y  tlie  calcaneus,  and  llie  anterior  pier  l)y  tlie  navicular,  cuneifnmis, 
cuboid,  and  metatarsal  bones.  Flattening'  of  tbis  arch,  or  the  (h.'f(»rmity  kn<»\vn  as 
"Hat-foot,"  may  lie  brought  about  either  by  sdftening  <»f  the  bones  which  bum  it 
(rickets),  by  rheumatism,  or  by  muscular  debility,  and  this  last  is  the  most  frequent 
predisposing  cause. 

People  who  stand  overmuch  are  very  subject  -to  the  defoimily.  The  long- 
continued  jiressure  (if  the  weight  of  the  body  upon  the  fdot  stretches  "the  ligaments, 
tendons,  and  fascia  which  coiniect  the  piers  of  the  arch  together,  causing  their 
undue  separation,  and  llatteuing  of  the  foot  results.^ 

Massage  Movements — 

1.  Ellleurage  of  the  foot. 

2.  Kneading  and  frictions  on  the  jilantar  aspect  of  the  foot. 

3.  Percussion  on  the  sole  of  the  foot.  This  is  one  of  the  useful  procedures  for 
Bat-foot,  and  should  be  freely  given. 

4.  Kneading  of  the  tissues  on  the  dorsum  of  the  foot  with  the  palmar  surface 
of  the  hand. 

5.  Stroking  round  the  malleoli  witii  the  palmar  surface  of  the  fingers  of  both 
hands. 

6.  Kneading  the  heel  on  either  side  with  the  ball  of  the  tlunub  of  one  hand, 
while  the  other  hand  supports  the  leg. 

'  AVhen  the  foot  has  been  thoroughly  massced,  more  es]iecially  of  course  on  its 
[plantar  as])ect,  the  following  movements  should  be  employed  for  the  leg: — 

1.  Ellleurage  of  the  leg  from  the  ankle  to  the  knee  with  both  hands. 

2.  Petrissage  of  the  calf  muscles. 

3.  Tapotement  of  the  muscles  of  the  calf. 

4.  Vibration  of  the  calf  muscles  with  one  hand. 

5.  Ellleurage  of  the  tibialis  anterior  muscle. 

6.  Kneading  of  the  til>ialis  anterior  muscle. 

7.  Tapotement  of  the  tiliialis  anterior  niuscle. 

While  the  calf  muscles  are  being  manipulated  the  patient's  leg  sliould  lie 
Irawn  uji  so  that  the  sole  of  the  foot  rests  upon  the  supporting  surface.  In  this 
i.vay  the  muscles  of  the  back  of  the  leg  are  thoroughly  relaxed,  and  the  deep  layers 
'■an  be  more  easily  reached. 


EXERCISES 
Passive — ^Medial  circumduction  (jf  the  foot. 
Resistive — 

1.  1,'lantar  flexion  of  the  foot,  concentric  and  exccntric.  The  jiatient  performs 
he  movement  of  plantar  Hexion  while  the  gymnast  resists;  the  latter  then  brings 
he  foot  back  to  the  middle  i^jsition  while  the  ]iatient  resists. 

2.  Inversion  of  the  foot,  concentric  and  excentric.  In  this  movement  the 
iiatient  inverts  the  biot  while  the  gynniast  resists;  the  latter  then  brings  the  foot 
Kick  to  the  middle  line  while  the  patient  resists. 

Tree — 

1.  Standing  with  the  hands  on  the  hips  and  the  feet  close  together. 
Action  — 

(1)  Pise  on  tiptoe,  heels  together. 

(2)  Separate  heels. 

(3)  Heels  down,  toes  together. 

(4)  Lift  each  foot  alternately,  and  return  to  the  starting  position. 

i  'The  chief  li^jaments  concerned  in  ni.iintiiininf,'  the  integrity  of  the  Icmgituiiinal  arch  of  the  foot  %n 
Ihe  inferior  calcaneonavicular  ligament,  which  cxtcmls  from  the  calcaneus  to  tlie  navicular  hone  ;  ami 
jiie  inferior  calcanco-cuboid  ligaments,  wliich  extend  from  the  calcancu.s  to  the  culioid  hone.  The  tendon 
;f  the  tibialis  jiosterior  muscle  also  helps  to  maintain  the  arch  of  the  foot,  as  doi-.s  tlic  plantar  faiscia. 

Inch  connects  together  its  two  extremities,  the  inferior  tubercle  of  the  calcaneus  behind  and  the  h%be» 

( the  first  phalanges  in  front. 
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2.  Tiptoe  walking. — Walk  on  tiptoe  along  a  straight  line  ;  this  can  be  chalked 
upon  the  floor,  or  a  seam  in  the  carpet  will  do  as  well. 

3.  llinining  on  tiptoe. 

4.  Wing  standing  heel  raising  knee  bending. 

Passive  Correction — Sitting  with  the  legs  crossed,  tailor-wise. 

KNOCK-KNEE 

Knock -knee  is  caused  either  by  an  inward  bending  of  the  femur  and  tibia  or 
by  relaxation  of  the  ligaments  and  fascia  on  the  medial  side  of  the  joint. 

Tiie  deformity  is  very  conducive  to  flat-foot. 

Treatment. — The  whole  limb  should  be  masseed,  giving  special  attention  to 
the  knee-joint.  The  tissues  on  the  lateral  side  should  be  stretched  as  much  as 
possible. 

EXEKCISES 

Resistive — 

1.  Half  lying  leg  abduction  and  adduction.  The  gymnast  gives  resistance 
over  the  lateral  malleolus  during  abduction,  and  above  the  knee  on  the  medial 
condyle  during  adduction.  : 

2.  Half  lying  knee  updrawing  and  downpressing.  The  gymnast  places  one! 
hand  on  the  patient's  thigh,  just  above  the  knee,  while  the  other  grasps  tlie  leg 
above  the  ankle.  The  patient  draws  the  knee  up  as  far  as  it  will  go,  while 
the  gymnast  gives  resistance  at  the  knee;  the  latter  then  presses  the  knee  down-, 
wards  until  the  foot  rests  upon  the  floor,  while  the  patient  resists.  In  carrying i 
out  this  exercise  the  operator  should  guide  the  knee  in  the  lateral  direction. 
Free- 
Wing  standing  heel  raising  and  knee  bending. 

Passive  Correction — 

Sitting  with  a  pad  between  the  knees  and  the  ankles  tied  together. 

TORTICOLLIS,   OR  WRY-NECK 

Torticollis  may  be  either  congenital  or  acquired.  Congenital  torticollis  is  due 
to  a  shortening  of  the  sterno-mastoid  muscle,  and  may  be  uf  pre-natal  origin  oi 
caused  by  injury  to  the  muscle  during  birth.  The  splenius  capitis,  levator  scapula?* 
and  trapezius  muscles  may  be  involved  secondarily.  Some  of  the  symptoms  oli 
congenital  wry-neck  are  as  follows  : — 

1.  The  head  is  flexed  laterally,  the  face  is  rotated  to  the  opposite  side,  and  tlu 
chin  is  raised. 

2.  Movement  is  limited 

3.  There  is  more  or  less  asymmetry  of  the  face. 

4.  In  advanced  cases  there  is  a  curve  in  the  cervico-dorsal  region  of  the  spine i 
with  convexity  towards  the  unaffected  side.  A  compensatory  curve  may  occui, 
lower  down.  1 

Acquired  torticollis  may  be  caused  by  si)asm  of  one  or  more  of  the  musclefi 
which  move  the  head,  due  to  irritation,  either  direct  or  reflex,  of  the  nerve  oij 
nerves  supplying  them.  It  may  also  be  caused  by  rheumatism,  inflamed  glandsj 
contracting  cicatrices,  defcctiv^e  eyesight,  etc.  ^    '' 

In  si)asomodic  wry-neck  the  princi]»al  symj^tom  is  a  sudden  spastic  contractioil 
of  the  sterno-mastoid  or  trai)e^ius  muscle,  or  of  both,  causing  the  head  to  be  ben; 
towards  the  allected  side  and  the  face  rotated  to  the  opposite  side ;  sometime^ 
both  sides  are  aflected  and  the  head  is  jerked  backwards  (retrocollic  spasm); 
sometimes  other  muscles  are  involved  and  the  deformity  is  increased.  Thl 
spasmodic  contractions  vary  very  much  in  severity.  They  may  be  either  toni; 
(uninterrui)ted)  or  clonic  (contractions  and  relaxations  occurring  in  quick  succesi 
sion).  The  aflectcd  muscles  become  hypertrophied  from  excessive  exereis 
and  more  or  less  contracted.     The  opposing  muscles  also  become  hypertrophied. 
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Tkeatment  of  Si)a.siuo(lic  Torticollis. — Miissjij^o  coiul»iiictl  wiLli  oxen-ist's  lias 
jtroved  useful  in  mild  cases  and  in  the  early  stashes  of  tlic  disease.  Kllleuraj^'e 
uiovenu'iils  only  should  he  enijiloyed.  Carefully  regulated  free  movenienl.s 
of  the  head  in  all  directious  should  be  giveu  in  ortler  to  e.xereise  the  coutrolliiig 
nerve  centres. 

In  treating  other  forms  of  torticollis,  eflleurage,  kneatling,  and  jK-trissage  move- 
ments, carried  out  so  as  to  stretch  the  tissues  as  much  as  possible,  should  be 
emjdoyed  u})on  the  alVected  side. 

i  For  the  opposite  side,  besides  the  al»ove  movements,  percussion  and  vil»ration 
|raay  be  employed  freely,  the  object  here  being  to  tone  up  and  cause  the  contraction 
of  the  stretched  and  weakened  muscles,  and  to  stimulate  the  nerves,  which  are 
generally  below  normal  in  point  of  excitability. 

In  these  cases  the  following  corrective  exercises  may  Ite  giveu: — 

Passive — 

1.  Circumduction  of  the  head. 

'2.  Kotation.     Kotate  the  head  towards  the  affected  side. 

.").  Lateral  bending.     Bend  the  head  away  from  the  affected  side. 

Resistive— 

1.  notation,  concentric  and  excentric.  In  this  exercise  the  patient  rotates  the 
head  towards  the  afiected  side,  while  the  gymnast  resists ;  the  latter  then  brings 
the  head  back  until  the  face  is  in  the  middle  line,  while  the  ]»atient  resists. 
'  2.  Lateral  1  tending,  concentric  and  excentric.  Tbe  patient  bends  the  head 
'away  from  the  alfected  side,  while  the  gymnast  resists;  the  latter  brings  the  head 
back  to  the  middle  line  while  the  patient  resists. 
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CHAPTER   IX 

DISEASES   OF   THE   RESPIRATORY   AND 
CniCULATORY  SYSTEMS 

Chronic  Pharyngitis— Chronic  Laryngitis— Bronchial  Asthma— Emphysema— Pleduisy, 
—  Heart  Disease  —  Arterio-Sclerosis  —  High  Blood  Pressure  —  Thrombosis  —  , 
Phlegmasia  Alba  Dolens — Varicose  Veins — Haemorrhoids — An^kmia. 

CHEONIC  PHAEYNGITIS 

Chronic  pharyngitis  or  relaxed  throat  is  a  condition  in  which  tlie  mucous 
membrane  is  relaxed,  congested,  of  a  deep  red  colour,  and  is  frequently  covered 
witli  adherent  mucus.  In  granular  j^haryngitis  or  clergyman's  throat  there  is 
hypertrophy  of  the  lymphoid  tissue,  which,  in  the  form  of  roundish  granular 
bodies,  projects  beyond  the  mucous  membrane  on  the  lateral  or  posterior  sides  of 
the  pharynx.  The  above  changes  may  be  caused  by  frequent  acute  attacks  of 
])liaryngitis  and  by  excessive  use  or  misuse  of  the  voice.  Excessive  smoking  or 
thinking  may  also  cause  or  aggravate  the  com[tlaint,  and  it  is  frequently  associ- 
ated with  aniemia,  dysjiepsia,  and  chronic  nasal  catarrh. 

The  sym2)toms  are  irritation,  soreness  and  dryness  in  the  throat,  coughing  and 
hawking. 

Massage  for  the  throat  may  be  ordered  to  improve  the  circulation  and  to  stimu- 
late the  cells  in  the  membrane.  For  this,  throat  sliaking  and  effleurage  are  useful.| 
If  associated  with  aiuemia  or  dyspepsia  these  conditions  are  treated  by  general 
massage  or  a  general  strengthening  gymnastic  table. 

CHRONIC  LAEYNGITIS 


In  chronic  laiyngitis  the  mucous  membrane  and  underlying  tissues  of  thei 
larynx  are  in  a  condition  of  low  inflammation.  In  some  cases  the  vocal  cords  arei 
congested.  If  neglected,  chronic  laryngitis  may  lead  to  permanent  thickening  ofj 
the  tissues,  and  to  hypertrophy  of  the  mucous  membrane.  i 

Massage  stimulates  the  nerves  wliich  supply  the  larynx,  and  improves  thcj 
circulation  of  the  blood  and  lympli  through  the  part ;  congestion,  if  present,  is  thus! 
relieved,  while  the  nutrition  of  the  vascular  walls  and  the  muscles  and  membraneti 
of  the  larynx  is  promoted.  j 

For  massage  of  the  larynx  tlie  patient  should  be  seated  or,  if  in  bud,  shouldj 
have  the  head  and  shoulders  well  raised.  Deep  breatliing  should  be  insisted  upoDj 
before  the  manipulations  are  commenced,  as  well  as  throughout  the  treatment.       j 

Movements —  I 

1.  Ejlfleura/jc. — {a)  Stand  behind  tlie  patient  and  place  the  palmar  surface  otj 
the  fingers  of  each  hand  under  the  jaw  on  either  side ;  then  pass  the  hands  down--; 
wards,  exerting  pressure  witli  tlie  lingers  over  the  jugular  veins.  i 

(ft)  Stroke  downwards  from  the  occiput  on  either  side  of  the  cervical  vertebra' 
with  the  palmar  surface  of  the  fingers. 

2.  Kncadinrj. — Knead  the  muscles  on  either  side  of  the  larynx  with  the  padi 
of  the  fingers. 


3.  Vihration. — Grasp  the  larynx  betwron  tlie  lingers  .uul  tliunil»  of  one  liaiul 
in<l  vibrate. 

4.  Eaisiw/  the  Larynx. — Grasj)  the  larynx  between  the  tin<,n'r  and  thnuib  of 
nie  hand  at  the  inferior  border  of  the  thyroid  cartilage ;  then  direet  th«>  jjatient 
;iO  swallow;  the  larynx  ascends  in  so  doing,  and  when  it  is  at  its  highest  point  fix 
j.t  in  this  position  and  direct  the  patient  to  swallow  again. 

This  is  a  iisefnl  movement  in  cases  of  throat  deafness,  aa  it  helps  to  clear  the 
Knstachian  ^  tube  of  mueons  secretion. 

BliONCHIAL  ASTHMA 

r>ronchial  asthma  is  probably  due  to  the  swelling  and  congestion  of  the 
mucous  membrane  of  the  bronchial  tu])es,  and  massage  and  respiratory  exercises 
ire  ordered  to  relieve  it.  The  patient  should  be  directed  to  breathe  det'ply  for 
some  minutes  before  the  manipulations  are  commenced,  and  to  continue  U)  breathe 
IS  regularly  as  possible  during  the  treatment.  The  neck  and  chest  should  first 
be  stroked  and  kneaded,  and  a  good  deal  of  percussion  (clapping)  given  over  the 
Hatter  region.  Screw  twisting  is  a  useful  movement,  also  chest  lift  shaking  and 
jither  exercises  to  help  the  interchange  of  gases  in  tlui  lungs  and  to  facilitate 
I.wpectoratiou.     The  treatment  should  conclude  with  a  respiratory  exercise. 


ElMPHYSEMA 

In  emphysema  the  essential  change  consists  of  dilatation  of  the  air-cells  with 
itrophy  and  rupture  of  their  walls.  Dr.  Harold  I'ritchard's  de.s(rij>tion  of  the 
'■sequel  to  tliis  change  is  as  follows:  "Owing  to  these  lesions  the  ca])illary  area  of 
{the  lungs  available  for  aeration  of  the  blood  is  considerably  reduced.  The  capil- 
jlaries  are  thus  in  part  destroyed,  and  new  vessels  api)ear  which  serve  to  short 
I'ircuit  the  l)lood  from  the  venous  to  the  arterial  side  without  it  having  been  fully 
[lerated.  Lymphatic  destruction  also  takes  place,  so  that  inflammatory  products 
Which  may  aecmnulate  in  the  course  of  any  disease  of  the  lungs  are  removed  with 
|.,'reater  dilliculty,  and  so  the  danger  of  any  such  dise;ise  is  increased,  A  degree  of 
[fibrosis  also  occurs,  and  this  by  its  contraction  tends  to  increase  the  lesion." 
!  The  consensus  of  opinion  is  that  the  condition  is  brought  about  by  forcible 
Expiration,  causing  increased  tension  in  the  air-sacs,  degeneration  or  defective 
{development  of  the  lung  tissue  being  a  primary  factor.  There  is  frequently  an 
ihereditary  tendency  to  the  disease.  Occupations  entailing  muscular  exertion  and 
;performed  with  the  glottis  closed  are  a  freciuent  exciting  Ciiuse,  as  are  also  glass 
iblowing  and  playing  on  wind  instruments.  Prolonged  coughing  attacks,  sucii  as 
loccur  in  w^hooping  cough  and  bronchitis,  are  also  instrumental  in  bringing  on  the 
jdisease. 

Symptoins  and  Signs. — Dyspnoea,  on  slight  exertion  in  the  earlier  stages,  and 
'beconiing  persistent  as  the  disease  advances.  Cyanosis  is  coniUKm  and  may  be 
{very  marked.  Chronic  valvular  disease  and  chronic  bronchitis  are  fiequently 
jassociated  with  emphysema  and  give  rise  to  further  symptoms.  The  cough  which 
[is  usually  present  is  due  to  bronchitis.  The  thorax  undergoes  changes  in  shai)e. 
!It  is  increased  in  all  its  diameters  and  becomes  "  barrel  shai)ed."  The  ribs  are 
^separated  ;  the  clavicle,  sternum,  and  costal  cartilages  stand  out  i»rominently  ;  the 
;curve  of  the  thoracic  spine  is  increased.  Diminished  elasticity  of  the  lung  tissue 
'causes  resj)iratory  changes,  insjiiration  is  short  and  (piick  and  there  is  little  or  no 
loxpansion  of  the  chest  (hiring  the  movement,  expiratinn  is  jirolonged.  The  heart 
may  compensate  for  the  conchtion  of  the  lungs  for  some  time,  but  when  conipen.sji- 

tion  fails,  obstruction  of  the  pulmonary  circulation  occurs  to  a  greater  or  less 
.extent,  leading  to  general  circulatory  disturJjances  with  probably,  in  time,  fatal 
(results.  The  cour.se  of  the  disease  is  slow  and  there  is  no  cure  for  it,  but  tlie  con- 
;<lition  cAn  be  much  relieved  and  improved  by  suitable  gymnastic  treatment,  which 

may  have  to  be  repeated  from  time  to  time. 

This  treatment  aims  at — (1)  JIeli»ing  respiration,  and  jmrticularly  the  move- 
'  The  Eustachian  tube  conveys  air  from  the  naso-itliarynx  to  the  tynijiaiiic  cavity  of  the  ear. 
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ment  of  expiration,  by  respiratory  exercises  such  as  half  lying  chest  lift  strokiiiir, 
with  pressure  upon  the  lower  part  of  the  thorax  during  expiration,  half  lying 
chest  lift  shaking,  heave  grasp  standing  side  chest  shaking,  wing  sitting  or  wine 
standing  trunk  Ijending  forwards  and  raising  in  time  with  respiration.  Standing 
head  extension  arm  rotation  and  deep  breathing,  sitting  double  arm  rolling  for 
respiration,  and  other  breathing  exercises  may  also  be  employed. 

(2)  Stimulation  of  the  lung  tissue,  to  promote  better  aeration  of  the  blood,  by 
means  of  such  movements  as  heave  grasp  standing  chest  clapping  and  side  chest 
shaking,  half  lying  chest  lift  shaking,  wing  high  ride  sitting  side  wringing,  wing  i,' 
high  ride  sitting  screw  twisting,  and  vil)rations.  \ 

(3)  Loosening  mucus  in  cases  of  bronchitis  by  the  preceding  movements.  ' 
(-4)  Im])roving  the  general  circulation   ])y  cfHeurage,  muscle   kneadings,  and 

passive  and  active  movements.     Local  heart  treatment  may  be  necessary. 

(5)  Promoting  the  better  contraction  of  the  muscles  of  respiration  by  massage 
— frictions  and  chest  clapping  chietiy,  not  omitting  manipulation  of  tlie  intercostal 
muscles. 

(G)  Expansion  of  the  thorax  and  lungs  by  side  flexions  of  the  trunk  and  deep 
breathing. 

Dyspepsia,  flatulence,  and  constipation,  when  present,  should  be  treated  by 
abdominal  massage  and,  in  the  latter  case,  by  movements  whicli  specially  influence 
tlie  portal  circulation,  such  as  wing  high  ride  sitting  circle  turning  and  wing  stride  > 
standing  trunk  rolling. 

PLEUEISY 

Pleurisy  or  inflammation  of  the  pleura  may  be  of  the  dry  variety  or  accom- 
panied by  effusion,  either  serous  or  purulent  (empyema). 

Tiie  causes  are  chill  or  some  sort  of  microljic  invasion.  It  may  be  a  primary 
affection  or  secondary  to  some  other  disease,  such  as  acute  pneumonia  or  pulmonary  > 
tuberculosis.     The  onset  may  be  insidious  or  quite  sudden.  \ 

The  symptoms  are — dyspnoea;  pain,  perhaps  severe,  in  the  side  or  back  orl 
referred  to  the  aljdomen  ;  dry  cough  ;  frequent  shallow  respirations  and  fever.         j 

The  chronic  form  may  set  in  insidiously,  without  any  acute  symptoms,  or  it 
may  be  the  sequel  to  an  acute  attack.  The  process  of  absorption  of  pleuritic/ 
effusion  may  take  place  quickly  or  more  or  less  gradually  according  to  the  severity: 
of  tlie  case.  Thickening  of  the  pleura  and  adherence  of  the  layers ;  flbrous  ad- 
hesions ;  sinking  in  of  the  thorax  on  the  alVected  side,  and  shrinkage  of  the  lung, 
causing  incomplete  respiration  and  leading  to  scoliosis,  may  be  consequent  changes.' 
On  the  other  hand,  in  many  cases  the  function  of  the  lung  remains  unimpaired. 

When  the  acute  stage  has  passed,  nymnastie  treatment  may  be  given  to  hasten 
the  absorption  of  the  fluid,  to  prevent  the  formation  of  adhesions  or  to  stretch' 
those  already  formed,  also  to  improve  the  mol)ility  of  the  chest  and  to  expand  the' 
lung  by  resi)iratory  movements.  The  following  movements  are  indicated  in  these' 
cases:  Half  lying  chest  lift  stroking,  half  lying  chest  lift  shaking,  wing  high  ride| 
sitting  circle  turning,  wing  or  neck  Arm  standing  or  sitting  side  flexion,  side  arch' 
grasp  standing  chest  clapping,  wing  high  ride  sitting  screw  twisting,  wing  high| 
ride  sitting  side  wringing,  etc.  Massage  and  movements  (passive  at  flrst,  later 
active)  may  also  be  given  to  improve  the  general  condition.  All  treatment  should' 
be  very  gentle ;  at  first  only  the  mild  respiratory  exercises  should  be  givenj 
stronger  ones  and  chest  expansions  being  gradually  introduced.  | 

CHPtONIC  VALVULAPt  DISEASE  OF  TIIE  HE  APT 

The  most  common  form  of  chronic  valvular  disease  is  caused  by  endocarditis; 
(inflammation  of  the  endocardium  or  lining  membrane  of  the  heart  and  valves).; 
This  condition  is  most  commoidy  secondary  to  rheumatic  fever  and  it  is  alsoi 
associated  with  other  acute  specific  fevers.  Minute  vegetations  are  formed  on  the! 
valves,  these  become  organised,  being  replaced  by  connective  tissue,  and  there  if- 
consequent  sclerosis  (iiardening),  shrinking,  and  deformity  of  the  valves. 

The  other  form  of  chronic  valvular  disease  is  marked  by  a  slowly  progressiva 
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•hardening  of  the  Repfments,  usually  of  the  aortic  valves,  associated  witli  sclerosis  of 
the  first  part  of  the  aorta;  there  may  also  be  degeneration  of  the  mitral  valve. 
■This  type  is  a  symptom  of  arterio-sclerosis. 

The  changes  in  hoth  forms  may  give  rise  either  to  incomprtcncc,  in  \vhi(  h  Ciise 
the  valves  do  not  close  completely,  and  regurgitation  occurs,  or  to  sfcnosis,  a 
narrowing  of  the  orifice,  which  more  or  less  oljstructs  the  passage  of  the  blood. 
Incompetence  and  stenosis  may  exist  together  or  separately. 

Mitral  incompetence  is  most  often  combined  with  mitral  stenosis.  'J'h(; 
former  causes  enlargement  of  the  left  ventricle,  the  latter  enlargement  of  the 
right  ventricle. 

The  )ii/mpfo)m  are — dyspnoea  and  palpitation  on  exertion,  weak  irregular  action 
of  the  heart,  cough,  a  high  colour,  and  dropsy.  There  is  a  tendency  to  bronchitis 
and  usually  some  cyanosis. 

i  Aortic  incompetence  is  marked  by  hypertrophy  and  dilatation  of  the  left 
'ventricle.  The  .si//iipt(nns  are — iieadache,  giddiness,  faintness,  dyspnoea,  ]>allor, 
jwiin,  cough,  and  (cdema  of  the  feet.  Amemia  is  common  and  angina  pectoris  is 
more  frequent  in  this  form  than  in  others. 

In  aortic  stenosis  the  heart  is  hypertrophied,  especially  the  left  ventricle. 
iThe  sj/injUoms  are  vertigo,  shortness  of  breath,  indefinite  pain  in  the  pru,'Cordial 
'area,  and  faiiituess.     The  pulse  is  infrequent,  small,  and  slow. 

Tricuspid  incompetence  is  a  common  form  of  valvular  disease.  It  is  most 
often  caused  by  emphysema,  changes  in  the  lungs,  and  lesions  of  the  mitral  valve. 
The  !<>/mi>foiiis  are  tlio  same  as  those  of  mitral  insufficiency. 

Tricuspid  stenosis  is  infrequent.  The  condition  is  generally  combined  with 
^mitral  stenosis.     The  symptoms  are  cyanosis  and  dropsy. 

■  >  The  result  of  either  obstruction  to  the  flow  of  blood  or  regurgitation  is  that 
ililatation  of  one  or  more  of  the  chambers  of  the  heart  occurs.  If  temporarily 
overtaxed,  the  heart  is  able  to  cope  with  the  extra  work  without  undergoing  any 
physiological  change,  as  it  has  a  great  deal  of  reserve  power.  If,  however,  dilata- 
tion of  the  chambers  is  prolonged,  as  in  gross  valvular  di.sease,  the  heart  nniscle 
hypertrophies  in  order  to  do  its  work  effectively.  This  accommodation  of  the  heart 
to  al)normal  conditions  is  called  "compensation,"  and  as  long  as  the  lesions  in  the 
valves  are  well  compensated  for  in  this  way  no  symjttoms  api»ear.  A  hyper- 
trophied heart,  however,  has  less  reserve  ])ower  than  in  its  normal  condition,  and 
compensation  may  gradually  decrease  or  fail  altogether  if  the  valvular  troul)le  is 
Iprogressive. 

GENERAL    HEART    TREATMENT    BY    MASSAGE    AND    EXERCISES 

;  The  system  employed  may  be  on  the  ordinary  Swedish,  or  moilified  Swedish 
'lines;  in  which  case  the  following  movements  are  the  most  suital)le  :  etlleurage; 
Kneadings  of  the  arms  and  legs;  gentle  abdominal  kneading;  chest  clajiping; 
'liaek  hacking ;  and  back  vibrations.  liespiratory  movements,  such  as  chest  lift- 
ing, chest  lift  stroking  and  shaking,  and  double  arm  rolling  in  time  with  respira- 
iion  (taking  care  in  tfic  last  named  not,  in  certain  cases,  to  bring  tiie  arms  higher 
than  the  level  of  tlie  shoulders).  Passive  movements  of  the  legs,  arms.  ;ind  trunk, 
.-inch  as  foot  rolling,  foot  and  log  flexion  and  extension,  and  leg  rolling:  similar 
movements  for  the  aruj.s,  and  circle  turning  for  the  trunk.  Active  movements  of 
the  extremities,  given  with  a  variable  degree  of  resistance,  and  active  trunk 
movements  such  as  sitting  or  standing  trunk  twisting,  trunk  side  flexion  and 
trunk  forward  bending,  which  may  be  given  free  or  with  resistance. 
i  In  giving  massage  the  patient  should  be  placed  in  a  conifortable  position  with 
the  head  and  shoulders  raised,  and  should  be  directed  to  breathe  regularly.  In 
inasseeing  the  abdomen,  the  patient's  legs  should  be  tlexe<l  ami  adequately 
l^upported  by  pillows.  The  manipulations  for  this  jmrt  should  not  be  very 
'orcibly  carried  out.  When  manipulating  the  l)ack  the  patient  may  be  made  to 
can  forward  upon  ])illows,  or  some  comfortable  support,  as  the  forward  lying 
^t>osition  is,  as  a  rul(>,  inadvisable  in  these  cases. 

In  arranging  a  table  of  treatment  great  care  should  be  taken  in  the  selection 
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of  suitable  movemeut  and  exercises  for  each  individual  patient.     In  severe  cases 
gentle  kneading  of  the  legs  and  arms,  passive  movements  of  the  feet  and  hands, 
and  local  heart  treatment  may  be  all  that  can  be  given  at  first ;  the  number  of 
joints  moved  may  be  gradually  increased  and  active  movements  introduced  as  the 
patient  grows  stronger.  *  Active  movements  of  the  legs  can  be  more  easily  borne 
by  heart  patients  than  active  arm  movements,  and  should,  therefore,  be  employed 
first.*  Resistive  movements  should  replace  the  passive  ones  as  soon  as  possible. 
At   first,   in  many  cases,  the   exercises   must   be   carried   out  in  the  half  lying 
position.     Later,  and  in  some  cases  from  the  first,  many  of  them  can  be  given  in 
the  sitting  and  standing  positions.     No  movement  should  be  given  in  the  forward  j 
lying  or  hanging   positions ;  nor  should  any  exercise   be  given  which  strongly  ■ 
expands  the  chest,  or  which  hinders  breathing.     If  the  patient  is  inclined  to  hold 
in  the  breath,  he  or  she  should  be  directed  to  count  slowly  in  a  whisper  during  , 
the  exercise.     The  resistance  offered  should  be  very  slight  at  first  and  gradually  , 
increase.     The  exercises  should  be  slowly  and  evenly  carried  out.     There  should 
be  an  interval  of  some  seconds  between  each  one,  during  which  the  patient  may  • 
be  directed  to  take  a  deep  breath.     The  pulse  should  be  taken  before,  after,  and, 
in  some  cases,  during  the  treatment. 

The  masseuse  should  watch  carefully  so  as  to  be  able  to  detect  any  sign  di 
fatigue  in  the  patient  at  once;  hurried  breathing,  perspiring,  dilatation  of  tli^ 
nostrils,  pallor,  yawning,  and  palpitation  are  indications  that  treatment  should  1m- 
suspended  immediately.  Light,  comfortable  clothing  should  be  worn  during  tlu' 
exercises.  The  patient  should  have  absolute  rest  for  at  least  an  hour  in  many 
cases  after  the  treatment.  Half  an  hour  may  be  sufficient  for  others. 
'^  The  object  of  giving  massage  and  exercises  in  heart  disease  is,  by  improviiiu' 
the  general  circulation,  to  relieve  the  backward  pressure  of  the  blood  upon  Hh 
heart,  which  is  thus  able  to  contract  more  fully,  and  to  produce  a  full,  stroii_ 
pulse.  The  coronary  circulation  is  also  acted  upon  by  the  treatment,  so  that  IIk 
nutrition  of  the  heart  itself  is  improved;  and  On  this  account,  and  also  because  o: 
its  ability  to  contract  more  freely,  the  heart  muscle  grows  stronger.  Oxidation 
of  the  blood  is  also  increased  by  treatment,  especially  by  respiratory  exercises,  and 
by  chest  clapping  and  chest  lift  shaking. 

Local  Heart  Treatment. — This  consists  of  gentle  stroking,  vibrations,  tapoU^ 
ment  a  air  comprime,  and  hacking  over  the  pra3cordial  region.  It  is  given  l- 
stimulate  the  heart  to  more  normal  function.     Another  method  is  as  follows : — 

The  patient  lies  in  the  supine  position  with  the  head  and  shoulders  raiscil 
The  masseuse  stands  in  front  and  places  her  hands  high  up  on  each  side  of  the 
patient's  chest.  The  patient  is  directed  to  take  a  deep  breath,  and  during  exi)iia 
tion  the  operator's  hands  are  drawn  downwards  and  forwards  with  gradually 
increased  pressure  so  that  the  lower  part  of  the  chest  is  compressed  at  tin' 
completion  of  the  expiration.  This  movement,  by  direct  pressure,  increases  the 
How  of  blood  through  the  heart  muscle,  and  so  promotes  its  nutrition. 

The  Nauheim  methods  of  the  treatment  of  heart  disease  consist  of  thf 
Nauheim  baths,  some  highly  carbonated,  others  of  the  warm  salt  variety  from 
which  calcium,  iron  salts,  and  COo  have  been  eliminated,  and  the  Schott  exercises.' 
The  baths  stiuiulate  the  cutaneous  nerves,  cause  dilatation  of  the  capillaries  and- 
stimulation  of  the  venous  fiow,  so  that  an  overloaded  heart  is  relieved  and  its 
action  made  stronger  and  less  frequent. 

Dr.  L.  C.  Tiiorne  Thorne  states  in  the  Practitioner'' s  Encyclopndia  of  Medic'u 
and   Surejery  that    the  Nauheim  methods  are  especially  useful  in  the  following: 
classes  of  heart  aflections : — 

1.  Cardiac  dilatation  with  weak  muscular  walls,  the  sequela  of  influenz;i 
typhoid,  malaria,  acute  or  sub-acute  rheumatism,  anaemia,  or  any  wasting  oi 
debilitating  illness. 

2.  Valvular  disease,  accompanied  by  cardiac  dilatation  and  muscular  weak- 
ness. 

3.  Cardiac  dilatation  secondary  to  high  arterial  tension,  and  commcnciiiL' 
arterial  degeneration  in  middle-aged  people. 

^  Elaborated  by  Doctors  August  ami  Theodor  S(^liott. 
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i  4,  Cardiiic  weakness  and  irritability  produced  by  tlie  excessive  use  of  tobacco 
I  alcobol. 

5.  Nervous  aflections  of  the  heart. 
I    6.  Obesity,  iu  which  there  is  usually  cardiac  dilatatinn  and  fatty  overgrowth. 

THE  SCHOTT  EXERCISES 

j  1.  The  patient  stands  with  the  arms  extended  forwards  at  the  same  level  ae 
\e  shoulders  and  with  the  palms  of  the  hands  together.  The  gymnast,  in  th^ 
'alk  standing  position  in  front  of  the  patient,  places  the  palmar  surface  of  the 
igers  on  the  back  and  the  thumb  on  the  front  of  the  patient's  wrist  of  either 
iJe,  so  that  the  latter: rests  in  the  fork  made  liy  the  gynuiast's  tlnnnb  and  first 
liger.  The  patient  carries  the  arms  back  into  the  frontal  j)lane  (on  a  line  with 
k  shoulders)  while  the  gynniast  gives  resistance  on  the  back  of  the  wrists.  The 
j-asp  is  then  changed  by  reversing  the  position  of  the  gymnast's  thumlts  and 
ligers,  and  resistance  is  given  on  the  front  of  the  patient's  wrists  as  the  arms  are 
J.rried  forward  to  the  starting  position. 

2.  Flexion  and  extension  of  the  forearm.  The  patient  stands  with  the  arm 
jinging  by  the  side  and  the  palm  directed  forwards.  The  gymnast  stands  beside 
jiB  patient  and  gives  resistance  on  the  front  of  the  wrist  with  the  palmar  surface 
I  the  hand  during  flexion  and  on  the  dorsal  aspect  of  the  wrist  during  extensi(»n. 

»e  upper  arm  should  not  move  during  this  exercise  and  the  fingers  sliould  touch 
e  shoulders  at  the  completion  of  the  first  part  of  the  movement.  This  movement 
given  to  each  arm  in  succession. 

3.  The  patient  stands  with  the  arms  hanging  by  the  sides,  palms  directed 
rwards.  The  arms  are  carried  laterally  and  upwards  until  the  tlnnnbs  meet 
)Ove  the  head  and  are  then  brought  back  to  the  starting  position.  The  gymnast 
ands  in  front  and  gives  resistance  by  placing  the  palmar  surface  of  the  fingers 
ft  the  radial  aspect  of  the  wrist  during  the  upward  movement  and  on  the  ulnar 
irface  during  the  downward  movement. 

I  4.  The  fingers  are  bent  at  the  first  interphalangeal  joints  and  the  second 
lalanges  of  tlie  right  hand  are  placed  firmly  against  those  of  the  left ;  the  thumbs 
e  kei)t  straight  and  touch  at  their  extremities.  The  elbows  are  bent  so  that 
le  hands,  in  apposition  as  descril)ed,  lie  in  front  of  the  abdomen.  The  arms  are 
len  raised  until  the  hands  reach  the  top  of  the  head  and  are  then  lowered  to  the 
arting  position.  The  gymnast  stands  in  front  and  gives  resistance  on  the  radial 
jpect  of  the  wrists  with  the  fingers  during  the  upward  movement.  For  the 
)wnward  movement  the  grasp  is  changed ;  the  gymnast  places  the  thumbs  on 
16  back  and  the  fingers  on  the  front  of  the  wrists,  which  rest  in  the  fork  thus 
ade,  and  gives  resistance  on  the  ulnar  aspect  of  the  joints. 

5.  The  patient  stands  with  the  arms  hanging  by  the  sides,  ]ialms  directed 
edially.  The  arms  are  first  carried  forwards  and  u|)ward8  until  they  are  extended 
>ove  the  head  antl  then  forwards  and  downwards  to  the  starting  jtosition.  The 
hnnast  stands  in  front  and  gives  resistance  during  the  first  part  nf  this  movement 
■1  the  radial  aspect  of  each  wrist  with  the  fork  farmed  by  the  thumb  and  fi»re- 
jiger.  As  the  arms  are  brought  ujjwards  to  near  the  level  of  the  shoulders  the 
l^mnast's  fingers  are  made  to  glide  over  and  rest  upon  the  radial  surface  of  the 
Irists.  In  this  way  resistance  is  given  until  the  arms  are  extended  above 
lie  liead.  During  the  first  part  of  the  return  movement  resistance  is  made  l>y 
k  fork  of  the  hand,  thumbs  on  the  palmar  and  fingers  on  the  d»>r.'»Jil  surfaces  of 
lie  patient's  wrist.s.  As  tlie  arms  are  being  lowered  to  the  K^vel  of  the  .shoulders  the 
|/mnast's  thumbs  are  gradually  moved  laterally  and  the  fingers  medially,  so  that 
'reverse  fork  is  formed  whereby  resistance  can  be  continued  on  the  ulnar  surface 
j  the  wrist  during  the  downward  movement.  As  the  arms  are  still  further 
iwered  and  are  being  brought  back  to  the  sides,  the  gymnast's  fingers  should  be 
Ided  round  the  ulnar  surface  so  that  a  uniform  resistance  can  be  maintained 
jitil  the  completion  of  the  m(»vement. 

I  6.  The  patient  stands  with  the  knees  straight,  bends  the  trunk  forwards  and 
\iOn  raises  it  to  the  erect  position. 

22 
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The  gymnast  stands  beside  the  patient  during  the  forward  movement,  one  haml 
is  placed  upon  the  upper  third  of  the  sternum  and  the  other  upon  the  lumbar ' 
region.     During  extension  of  the  trunk  resistance  is  given  on  the  upper  part  of  i 
the  back.  • 

7.  Standing,  rotation  of  tlie  trunk  to  each  side.  The  patient  should  end  thei' 
movement  l)y  turning  forwards  to  the  starting  position.  The  gymnast,  standing' 
in  front  of  the  patient,  gives  resistance  by  placing  one  liand  in  front  of  the  forward 
turning  shoulder,  tlie  other  is  placed  over  the  back  of  the  backward  rotating  i 
shoulder.  ? 

8.  Flexion  of  the  trunk,  first  to  one  side,  then  over  to  the  other,  finally ji 
returning  to  the  erect  position. 

The  gymnast  stands  in  front  of  the  patient.  When  the  movement  is  to  the'  ■ 
left,  resistance  is  given  on  the  left  side  of  the  chest  under  the  axilla  with  the  right' ' 
hand,  while  the  other  is  placed  upon  and  supports  the  patient's  right  hip.  When!' 
tlie  movement  is  to  the  right,  the  position  of  the  gymnast's  hands  is  reversed.  '  I 

9.  The  same  as  No.  2,  namely  flexion  and  extension  of  the  forearm  but  with 
the  list  closed.     The  forearms  are  Hexed  in  succession.  '' 

10.  Flexion  and  extension  of  the  forearm  with  the  fist  clenched  and  rotated^  I 
laterally.     The  forearms  are  tiexed  in  succession. 

11.  Standing,  with  the  arms  hanging  by  the  sides,  palms  directed  medially., 
Each  arm  is  alternately  circumducted  forwards,  upwards,  backwards,  and  down-! 
wards.  The  palm  of  the  hand  is  directed  laterally  before  the  arm  is  carried  back 
and  down. 

The  gymnast  stands  beside  the  patient  with  the  fingers  of  one  hand  upon  the 
radial  aspect  of  the  wrist.     Eesistance  is  given  during  the  forward,  upward  move-" 
ment  with  one  hand,  and  during  the  backward,  downward   movement  with  theH 
other.  I 

12.  Standing,  with  the  arms  hanging  by  the  sides  and  the  palms  directed! ' 
medially.  The  arms  are  carried  backwards  and  upwards  as  far  as  possible  without' ' 
forward  flexion  of  the  trunk.  j ' 

The   gymnast  stands  l)ehind.     The  backward  movement   is  resisted  with  the*  ^ 
fork  of  the  hands  on  the  ulnar  aspect  of  the  wrist  and  tlie  forward  and  downwards 
movement  by  the  fingers,  which  are  then  folded  round  the  radial  aspect  of  the! ' 
joint.  ' 

13.  The  patient  stands  with  one  hand  resting  upon  some  support.     The  thigh' ' 
of  the  opposite  side  is  tiexed  as  far  as  possible  and  then  extended  until  the  starting 
position  is  regained.     During  flexion  the  leg  should  hang  straight  down  from  the' 
knee  joint.     Eesistance  is  given  above  the  knee  with'  one  hand  during  flexion,  and  ' 
below  the  lower  part  of  tlie  thigh  or  on    the  plantar  aspect  of  the  foot  during:  , 
extension.  ' 

14.  Standing,  as  in  the  preceding  movement.     The  patient  carries  each  of  the'  ' 
lower  extremities  in  succession  forwards,  then  backwards  as  far  as  possible,  and' 
finally  forwards  to  the  starting  position.     The  knee  must  be  kept  straight  during' 
the  movement.  ; 

The  gymnast  resists  the  forward  movements  in  front  of  and  above  the  ankle! 
and  the  l)ackward  movement  l)ehind  the  latter.  I  ' 

ir>.  The  patient  stands  with  both  hands  holding  a  chair  or  rib  stool  in  frontJ 
Each  leg  in  succession  is  flexed  upon  the  thigh  and  then  extended.  Iicsistance  is 
given  during  flexion  upon  the  heel  and  during  extension  just  above  the  front  ol 
the  ankle. 

16.  The  patient  holds  a  chair  with  one  hand  and  abducts  and  adducts  the  1^1 
of  the  opposite  side,  liesistance  is  given  on  the  lateral  and  medial  side  of  thc; 
ankle  by  the  gymnast. 

17.  The  patient  in  the  half  yard  standing  or  sitting  position  twists  or  rotatesl 
the  arm  laterally  and  medially.  The  gymnast  resists  by  grasjjiug  the  ulnar  aspect; 
of  tlic  hand  (metacarpal  part),  or  by  circling  the  wrist  with  the  thumb  and  first 
finger. 

18.  The  hand  is  first  extended,  then  flexed  and  finally  brought  back  to  Hi' 
starting  position,  i.e,  on  a  line  with  the  forearm. 
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Tlie  gymnast  resists  on  the  dorsal  aspect  of  the  liand  during  extension  and  on 
I'  |i,dmar  aspect  during  llexion. 

r.».  Dorsi  and  ])hintar  tlexion  of  the  feet,  in  succession.  IJcsistance  is  given 
<i  ili(^  dorsal  and  plantar  aspects  respectively. 

The  foregoing  exercises  are  arranged  so  as  to  biing  most  of  the  voluntary 
11^.  It'  groujjs  of  the  body  successively  into  action.  Kacli  movement  should  be 
j)wly  and  evenly  carried  out  once, and  should  take  on  an  average  thirty  seconds  to 
]rf()rm.  The  resistance  unven  by  the  gyinnast  must  be  modilied  to  suit  each 
i dividual  case,  and  gradually  increased  as  the  patient  grows  stronger. 

1 1  may  often  not  be  possible,  especially  at  first,  for  the  ])atient  to  carry  out  all 
ir  rxercises  in  the  erect  position;  in  which  case  many  of  them  can  be  given 
]in-,  with  the  head  and  shoulders  raised,  or  sitting.  It  may  also  not  be  possible 
1  till'  beginning  of  a  course  of  treatment  to  give  all  the  exerci.ses  enumerated 
i.Ac,  and  many  of  them  must  be  modiKed  to  suit  each  patient.  For  instance,  if 
t  ■  1  ight  side  of  the  heart  is  overloaded,  the  arms  should  not  be  raised  above  the 
l.tl  of  the  shoulders,  so  as  to  avoid  facilitating  the  tlow  of  blood  from  the 
luliial  veins. 

Ml  the  points  and  precautions  previously  enumerated  should  be  observed  in 
iig  out  the  Schott  exercises. 

dVOCARDITIS  (MYOCARDIAL  DEGENERATION  AND  DILATATION 
OF  THE  HEART) 

"  There  are  two  main  forms  of  primary  myocardial  disease,  the  acute  and  the 
i("  form.  The  histological  changes  underlying  the  acute  form  are  parencliy- 
is  degeneration,  especially  fatty  degeneration,  with  or  without  cellular  infiltra- 
i  !i  i-i  the  interstitial  tissue.  The  histological  changes  underlying  the  chronic 
f  111  are  fatty  degeneration  and  fatty  overgrowth,  witli  fibrosis  of  the  interstitial 
i-\u\  In  both  forms  dilatation  of  the  chambers,  with  tliinning  of  the  walls  of 
t  ■  li<Mrt,  are  consequent  changes  if  death  does  not  occur  before  such  changes  can 
t.e  place"  (T.  J.  KovdQi',  rmef it ioners  Encydopa'dia  of  Medicine  and  Surycri/). 

The  causes  of  acute  myocarditis  are  the  poisons  of  acute  specific  fever,  such  as 
rnmiatism,  diphtheria,  ])neunionia,  typhoid  fever,  influenza,  etc. 

Mortality  is  high  in  these  cases,  in  some  the  patient  only  recovers  partially 
ai  is  left  with  a  permanently  weakened  heart. 

The  causes  of   the  chronic   form   are:   (1)  Influenza,  other  fevers  are  not  a 
niinon    cause;     (2)  strain,   physical  and  mental;     (3)  alcoholism;    (4)  arterio- 
-is;  (5)  failure  of  compensation  in  valvular  disease. 

iiiptoms. — These  vary  in  different  types  of  case.  In  primary  myocardial 
U,'encration  they  are:  dyspnoea  on  exertion,  pain  and  distress  in  the  pru'cordial 
r;ion,  palpitation,  fainting  attacks,  inability  to  lie  flat,  some  cyanosis,  and  cold- 
Dis  of  the  feet  and  hands.  Later  signs  are:  cedema  of  the  feet  and  legs,  a 
dtiinished  amount  of  urine,  and  general  visceral  congestion. 

Treatment. — In  convalescence  after  myocarditis  careful  massage  and  passive 
nvements  may  be  given.  The  former  should  consist  at  first  of  local  heart 
tatment  and  gentle  effleurage  of  the  limbs,  followed  later  by  kneadings  an<l 
nre  general  treatment.  The  pa.ssivo  movements  in  the  early  days  of  treatment 
8  )uld  be  limited  to  those  for  the  ankle,  knee,  and  joints  of  the  arm,  and  these 
8)uld  be  gradually  introduced.  Active  movements  should  be  ])ostixmed  till 
lier.  Mild  respiratory  exercises,  such  as  chest  lifting  and  chest  lift  stroking,  may 
b  given. 

When  mas-sage  is  ordered  in  convalescence  after  acute  myocarditis  (caused  by 
iiective  processes)  the  treatment  should  be  as  above,  but  most  cautiously  increased 
ii  strength,  extent,  and  duration. 

PERICARDITIS  (INFLAMMATION   OF   THE    PERICARDIUM) 

I'nnses. — Acute  rheumatism,  scarlet  and  other  fevers,  chorea,  tuberculosis.  It 
■I  V   also   be   caused   by   trauma   and   by   extension  from    the   lungs  and  other 
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neighbouring   organs.     It   is   often   a    terminal   condition    in   acute  and   chronic 
nephritis.  \ 

Pericarditis  may  be  either  acute  or  chronic.  In  acute  pericarditis  there| 
are  two  stages :  acute  fibrinous  pericarditis  (i.e.  pericarditis  without  hquid  ell'usion) 
and  pericarditis  with  liquid  eflusion.  The  disease  may  terminate  before  the  second 
stage  occurs. 

Symijto ins  of  Acute  Fibrinous  Pericarditis. — There  may  be  none,  or  there  ma} 
be  pain,  dyspncea,  palpitation,  and  fever. 

Symptoms  of  Pericarditis  vnth  Liquid  Effusion. — Pain,  dyspnooa,  and  fever  an 
usual.     Cyanosis  may  be  present,  also  restlessness,  insomnia,  and  delirium. 

In  slight  cases  of  pericarditis,  without  liquid  effusion,  the  infiannnator} 
exudates  are  completely  resolved,  but  in  the  majority  pericardial  adhesions 
remain. 

Chronic  Adhesive  Pericarditis. — Cases,  if  they  do  not  terminate  fatally  in  tin 
acute  stage,  may  become  chronic,  and  the  layers  of  the  pericardium  become  mucl 
thickened.  The  symptoms  are  those  of  hypertrophy  and  dilatation,  and,  at  a  late 
stage,  of  cardiac  insufficiency. 

Treatment. — When  the  disease  has  completely  subsided,  massage  of  the  limbj 
and  trunk  may  be  commenced.  Local  heart  treatment  and  passive  and  gentli 
respiratory  movements  may  be  also  carried  out.  No  strong  chest  expansion; 
should  be  given.  Active  movements  may  be  gradually  introduced  as  the  patien 
gets  stronger. 

HYPERTROPHY   OF   THE   HEART 

This  is  a  secondary  condition  denoting  an  increase  in  the  size  of  the  hear! 
muscle.  It  is  brought  about  by  extra  work  causing  distension  of  the  chambers  ci 
the  organ,  and  it  is  dependent  upon  a  proper  supply  of  blood  to  the  myocardiuni 
The  fibres  of  the  latter  increase  in  size.  There  may  be  hypertrophy  of  the  entiij 
heart,  or  of  one  side,  or  even  one  chamber  of  it.  j 

Valvular  disease,  arterio-sclerosis,  chronic  interstitial  nephritis,  and  excessivj 
muscular  exertion  are  causss  of  hypertrophy. 

The  symptoms  are  those  of  the  cause,  and  also  of  any  accompanying  affectioi 
such  as  aniemia  and  dyspepsia. 

Hypertrophy  is,  in  itself,  a  satisfactory  condition,  and  is  an  effort  of  nature  t 
compensate  for  a  lesion  somewhere  in  the  circulatory  system.  It  is,  therefor  J 
not  directly  treated.  The  cause,  however,  if  possible  is  relieved,  or  preventei 
from  making  further  progress,  as  in  marked  cases  of  hypertrophy  degeneratixj 
changes  occur  in  the  muscle  and  sooner  or  later  compensation  begins  to  fail.  Tl; 
treatment  also  aims  at  maintaining  a  good  supply  of  blood  to  the  muscle  of  til 
heart  itself.  All  strain,  physical  and  mental,  should  be  avoided,  and  amvmia  (j 
any  digestive  disturbance  should  receive  attention. 


ANGINA   PECTORIS  j 

Angina  pectoris  is  associated  with  organic  disease  of  the  heart  and  vessel] 
and  most  usually  with  sclerosis  of  the  first  part  of  the  aorta  and  the  coronary  arteriti 

Its  causes  are  those  of  arterio-sclerosis  and  of  heart  disease.  It  is  moj 
common  in  men. 

The  symptoms,  in  a  severe  case,  are  violent  cramp-like  pains  in  the  region  i 
the  heart,  which  extend  to  tiie  arm  and  neck.  There  is  a  feeling  of  imminei 
death,  the  patient  becomes  pallid,  and  the  lips  livid.  Other  symptoms  are  swea 
ing,  faintness,  restlessness,  anxiety,  exhaustion.  The  patient  may  die  during^  i.| 
attack,  or  without  any  warning.  Paroxysms  may  recur  several  days  in  successioj 
or  daring  a  long  period  of  years. 

The  attacks  are  brought  on  by  either  physical  or  mental  exertion,  or  emotioj 
by  cold,  or  by  Hatulence  of  the  stomach. 

Some  theories  to  account  for  angina  pectoris  are,  that  it  is  neuralgia  of  t 
cardiac  nerves,  cramp  of  the  heart-muscle,  or  spasm  of  the  coronary  arteries. 

There  is  a  neurotic  form  of  angina  which  occurs  in  hysterical  and  ueurasthei; 


pases  and  is  never  fatal,  the  attacks  of  ])aiii  ]tv\u<^  due  tn  neuial^^Ma  of  the  cardiac 

iierves. 

I      Another  form  is  due  to  poisonini;  by  tobacco,  tea,  or   collce,  which  in  some 

ijases  brings  on  severe  pain,  anginal  in  character. 

'      Dr.    Bezly    Thorne    in    his    book,    The   Scholt    Methods   of    the     Treatment   oj 

'Chronic  Diseases  of  the  Heart,  mentions    that    he  has   been  witness  of    improve- 

nent  amounting  to  practical  or  actual  cure  in  cases,  amongst  others  mentioned, 

showing  the  physical  signs  which  usually  imlicate  angina  pectoris,  apparently  both 

)f  neurotic  and  organic  origin.     This  improvement  has  been  due  to  treatment  by 

Vauheim  baths  and  exercises.     Very  detailed  instructions  should  be  obtained  from 

he  physician  before  attempting  to  treat  cases  of  organic  causation  by  massage  and 

'xcrcises. 


GENEKAL  CHANGES  IN  THE  CIRCULATION  IN  ORGANIC  HEART 

DISEASE 


In  organic  heart  disease  there  is  a  loss  of  balance  between  the  power  of  the 
iieart  and  the  resistance  which  it  has  to  overcome  in  keeping  up  the  circulation  of 
Ihe  blootl.  In  valvular  disease  when  compensation  fails,  and  in  degeneration,  the 
[leart  camiot  empty  itself  completely,  and  the  results  are  that  the  circulation  in 
i-he  arteries  is  diminished  and  there  is  congestion  in  the  capillaries  and  veins. 
The  pulse  and  blood  pressure  are  altered,  and  oxidation  of  the  blood  both  in  the 
issues  and  lungs  is  hindered ;  increased  exudation  takes  place  through  the  walls 
»f  the  capillaries,  due  to  malnutrition,  leading  to  increased  resistance  to  the  blood- 
litream  and  causing  (rdema  of  the  lower  extremities  ;  the  viscera  become  congested, 
,'iving  rise  to  digestive  disturbances;  there  is  general  weakness,  due  to  the  preced- 
ing and  to  malnutrition  of  the  nervous  system,  which  also  gives  rise  to  nervous 
symptoms.  Other  general  symptoms  are  cyanosis,  dyspncea,  palpitation  on 
ixertion,  and  coldness  of  the  extremities. 

FUNCTIONAL  DISORDERS   OF  THE  HEART 

Palpitation  is  a  condition  in  which  the  heart  beats  are  so  forcible  as  to  be  per- 
eptible  to  the  patient ;  they  may  also  be  irregular.  There  are  varying  degrees  of 
.[•alpitation,  from  a  mild  Huttering  to  violent  action  of  the  heart.  It  is  a  common 
f-;ymptoni  in  neurasthenia  and  liysteria.  Dyspepsia  is  frequently  an  exciting 
i'ause,  also  the  excessive  use  of  tea,  coffee,  alcohol,  and  tobacco.  It  may  be 
associated  with  organic  disease,  but  is  most  usually  a  nervous  allection. 
I  All  treatment  is  directed  towards  removing  tiie  cause  of  the  disturbance  if 
ipossible.  Massage,  modified  to  suit  each  individual  case,  may  be  given,  with 
ipassive  and  active  movements.  Local  heart  treatment  may  be  necessary. 
!  Other  functional  disorders  are:  (1)  Arrhythmia,  or  irregularity  or  inter- 
mittencc  of  the  pulse,  the  commonest  form  of  which  is  the  extra  systole;  (2) 
tachycardia,  or  rapid  action  of  the  heart;  and  (o)  bradycardia,  or  slow 
action  of  the  heart. 

ARTERIO-SCLEROSIS 

This  is  a  condition  of  thickening,  diffuse  or  circumscribed,  which  takes  place 
HI  the  arteries  of  the  body,  so  tliat  they  lose  their  elasticity,  and  become,  in  the 
■cjise  of  the  large  arteries  of  the  body,  tortuf)Us  and  inexpansile.  This  process 
(leads,  in  the  larger  arteries,  to  what  is  known  as  atheroma. 
j  Causes. —  It  is  a  natural  accompaniment  of  old  age;  it  may  be  due  to  various 
ichronic  intoxications,  alcohol,  lead,  gout,  and  syphilis.  It  may  also  result  from 
jover-eating,  overwork  of  the  muscles,  and  renal  disease. 

I  Arterio-sclerosis  is  not  itself  treated  by  massage  and  exercises ;  but  if  a  patient 
suffering  from  it  is  undergoing  treatment  for  cardiac  disease  or  any  other  complaint, 
greater  care  even  than  usual  must  be  taken  not  to  overtax  the  heart,  whose  work 
is  increased  by  the  sclerosed  condition  of  the  blood-vessels.  In  marked  cases  of 
t-his  kind  resistive  exercises  had  better  be  avoided  altogether. 
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HIGH  BLOOD  PRESSUEE 

Normal  blood  pressure  is  dependent  on  the  perfect  balance  maintained  betweel 
the  vaso-constrictoi's  and  vaso-dilators  of  the  vessels,  and  these  are  controlled  I 
centres  in  the  medulla  and  in  the  cord.  The  latter  control  is  local.  It  preside 
for  instance,  over  the  dilatation  of  the  vessels  of  the  digestive  organs  after  a  mea 
with  a  corresponding  constriction  of  the  peripheral  vessels  to  preserve  the  balami 
of  arterial  tension. 

The  function  of  the  medullary  centre  is  general.  It  causes  a  general  constrictic; 
of  the  vessels  and  consequent  rise  in  blood  pressure — (a)  when  there  is  a  loc;i 
loss  of  balance  caused  by  an  insufficient  supply  of  blood  to  the  medulla ;  (b)  whe 
irritated  by  to.xins  circulating  in  the  blood,  as  in  gout,  unemia,  etc.  ;  (c)  meat; 
excitement ;  and  (d)  stimulation  of  a  sensory  nerve.  j 

"The  normal  systolic  pressure  in  a  young  and  healthy  male  adult  may  I 
taken  as  120  mm.  Hg.  In  women  it  is  rather  lower,  say  100-110  mm.  Hg;  i 
children  lower  still,  say  90-100  mm.  Hg.  The  blood  pressure  tends  to  rise  wit; 
advancing  years.  At  fifty  years  of  age  a  pressure  of  150  is  not  abnormal,  at  sixt' 
years  of  age  it  may  ])e  IGO  without  exciting  alarm,  and  from  seventy  years  oi| 
wards  it  may  reach  200  mm.  Hg  with  apparent  impunity  "  (Leonard  William! 
Practitioners  Encydojxvdia  of  Surgery  and  Medicine).  '■ 

High  blood  pressure,  if  the  cause  is  not  removed,  causes  degenerative  changii 
in  the  arteries  (arterio-sclerosis),  of  wliich  the  renal,  the  cerebral,  the  hepatic,  an 
the  coronary  arteries  are  most  often  affected. 

Before  the  above  changes  have  taken  place  the  condition  is  functional  and  tl, 
prognosis  good.  Eadiant  heat  baths  are  ordered  to  improve  the  cutaneous  circulij 
tiou,  and  are  very  efficacious,  especially  when  combined  with  massage. 

THEOMBOSIS 

A  thrombus  is  a  solid  formation  or  clotting  of  the  constituents  of  the  bloc 
which  may  occur  in  the  heart  or  vessels. 

It  may  be  induced  by — (1)  Eetardation  of  the  circulation;  (2)  changes  in  tl 
constituents  of  the  blood;  (8)  alteration  of  the  lining  membrane  of  the  heart  ( 
vessels,  usually  due  to  inflammation.  The  surface  becomes  roughened  ao 
coagulation  is  induced.  Phlebitis  (inflammation  of  a  vein)  is  frequently  associate 
with  thrombosis.     Occasionally  tlie  changes  are  set  up  by  trauma. 

Thrombosis  occurs  in  infective  diseases  such  as  typhoid,  pneumonia,  ari 
appendicitis,  showing  that  it  is  frequently  due  to  bacterial  action.  It  may  folic 
an  operation  upon  any  part.  It  is  also  associated  with  gout,  anoemia,  arj 
pregnancy,  both  before  and  after  parturition.  | 

Periplicral  venous  thrombosis  will  be  considered  here,  as  massage  is  a  usef ; 
agent  in  removing  the  wdema  which  remains  after  resolution  or  organisation  . 
the  thrombus  and  in  improving  the  circulation  and  general  nutrition  of  the  lim 
The  onset  of  venous  thrombosis  may  be  sudden  or  gradual.  The  si/mjjtoms  ar 
Pain  and  local  tenderness,  fever,  sweats,  tender  thickening  in  the  course  of  tl 
affected  vein,  oedema,  and  coldness  of  the  limb. 

The  course  of  the  complaint  is  very  variable,  and  depends  upon  the  size  of  tl 
thrombus  and  its  cause.  It  may  terminate  by  resolution  (return  to  natural  cone 
tions  in  the  inflamed  area)  or  organisation  (a  process  in  which  the  clot  is  gradual! 
converted  into  fibrous  or  scar  tissue,  leaving  the  limb  in  a  more  or  less  oedemato 
condition  with  (.lilatatiOn  and  frer[uent  varicosity  of  the  collateral  veins).  A  thi 
termination  may  be  the  formation  of  embolus.  A  portion  of  the  thrombus  • 
detached  and  carried  by  the  circulation  to  other  parts,  where  it  may  cause  insta* 
death.  | 

'frcatmcnt. — Massage  is  ordered  in  from  two  to  three  months'  time  aftf 
resolution  or  organisation  has  taken  place.  It  should  be  given  most  cautiouS'^ 
and  should  consist  at  first  of  gentle  ellleurage  to  help  the  circulation  in  t| 
collateral  veins.  No  tleep  movements  should  be  carried  out  in  the  region  of  ti 
thrombus.     Passive  and  active  movements  of  the  joints  may  be  introduced  later. 
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PHLEGMASIA  ALP.A  DOLKXS  (WHITE  LEG) 

This  is  a  condition  wliich  occuis  most  iisuully  in  women  after  confinement,  as  the 
result  of  thrombo-plilebitis  of  tlie  iliac  ami  femoral  veins  due  to  puerperal  sepsis. 

,  It  may  also  occur  after  dysentery,  tyi)hoid  fever,  and  other  fevers  and  diseases.    The 

,  left  leg  is  more  frequently  aHecterl  than  the  right,  and  if  botli  legs  are  involved  it 
is  usually  aflected  first.  The  si/iJij)(oins  are:  jtain  in  the  thigh,  fever,  ami  enlarge- 
ment of  the  leg  due  to  oedematous  swelling,  which  may  be  of  the  pitting  or  the 
solid  variety.     In  the  latter  case  there  is' obstruction  in  the  lymph  vessels  as  well 

1  as  the  veins.  The  limb  prcocnts  a  white,  glossy  appearance.  The  acute  stage  la.sts 
for  about  a  week  and  tiien  the  pain  and  swelling  diminish,  and,  in  favourable  cases, 
the  leg  may  return  to  its  normal  ccmdition  in  about  si.x  weeks'  time.  In  severe 
cases  there  is  permanent  enlargement  of  the  limb. 

Tlie  sequehe  of  ])hlegmasia  alba  dolens  are  aching,  oedema, — especially  of  the 
ankles, — and  muscular  weakness. 

Treatment. — ^lassage,  consisting  of  light  eflleurage,  may  be  commenced  about 
the  seventh  week.  If  the  throndjosis  has  extended  to  the  thigh  the  area  of  the 
throndtus  must  be  avoided.     Passive  movements  involving  the  hip  joint,  frictions, 

;  and  kneadings  must  bo  postponed  for  about  three  mouths,  when  all  danger  of 
dislodging  the  thrombus  is  past. 

VAPtlCOSE  VEINS 

Varicosity  is  a  dilated  and  weakened  condition  of  the  veins,  which  occurs  in 
;  the  lower  extremities  and  in  the  luemorrhoidal  plexus  (when  it  occurs  here  it  is 
!  known  as  ha-morrhoids  or  piles).     The  valves  become  incompetent,  and  are  unable 
to  oppose  the  regurgitation  of  the  blood.     In  the  lower  extremities  the  condition 
may  be  caused  by  some  obstruction  at  a  higher  point,  such  as  tight  garters,  con- 
gestion of  the  viscera,  etc. 

Treatment. — In  giving  massage  for  varicose  veins  the  lower  extremities  should 
I  be  elevated.  The  whole  limb  should  be  included  in  the  treatment.  Eflleurage 
movements  onjj'  should  be  em|)loyed,  and  these  should  be  carried  out  with  very 
'  gentle  pressure  on  account  of  the  weak  condition  of  the  walls  of  the  veins  and  the 
:  tenderness  of  the  parts.  In  some  cases  it  is  well  to  work  at  first  oidy  over  the 
'  collateral  vessels,  and  to  avoid  the  more  prominent  veins.  Breathing  exercises 
'  should  be  included  in  the  treatment,  and  passive  and  careful  active  movements  to 
help  the  circulation  in  the  legs. 

HAEMORRHOIDS 

Internal  Ini^morrhoids  are  those  caused   by  dilatation  of   the    hncmorrhoidal 
plexus    inside    the    sphincter    ani,    beneath    the    mucous    membrane;    external 
,  hiemorrhoids  are  those  found  under  the  skin  outside  the  anus.     They  are  the 
',  result  of  bad  circulation  in  tiie  rectum,  due  to  constipation,  sedentary  habits,  liver, 
;  heart,  and  other  diseases  winch  allcct  the  general  and  \w\U\\  circulations. 
,        The  treatment  consists  of  general  gymnastics  to  improve  the  circulation,  includ- 
ing those  which  specially  iidluencc  the  portal  circulation,  and  respiratory  exercises. 
Movements  which  are  depleting  from  the  jielvis  should  i)e  given,  to  relieve  pressure 
in  the  ha-morrhoidal  veins.     yVljdomiual  massage  should  be  given  with,  sometimes, 
anal  and  internal  massage  of  the  rectum. 

AN/EMIA 

Anajmia  is  a  condition  denoting  a  deficiency  in  the  quality  of  the  blood.     The 

chief  constituent  of  the  red  corpuscles,  i.e.  the  ha-nioglobin,  is  that  most  ut  fault. 

The  disease  may  be  either  "primary"  or  "secondary."     Pernicious  ana-mia  and 

,  chlorosis  belong  to  the  first  class,  as,  so  far,  no  definite  cause  has  been  discovered 

for  either  condition. 

Primary  Anaemia. — rcrnicious  amrmia  usually  affects  people  of  middle 
age,  but  it  may  occur  in  children.     The  outlook  in  these  cases  is  serious.     There  ia 
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often  only  temporary  recovery,  but  in  some  cases  the  patient  may  live  for  many  i 
years  after  the  onset  of  the  disease.  Chlorosis  is  a  form  of  antemia  which  occm's 
in  younii;  girls  and  whicii  usually  yields  easily  to  treatment. 

Secondary  Anaemia. — The  greater  number  of  cases  of  anaemia  can  be 
classified  as  simple,  chronic,  and  secondary. 

Causes. — Kepeated  small  lucmorrhages,  derangements  of  the  digestion,  want  of 
proper  food,  air,  or  exercise,  lead  or  mercurial  poisoning,  defective  circulation  due 
to  heart  disease,  kidney  disease,  chronic  suppuration,  tumours,  etc. 

Symptoms. — Changes  in  the  blood,  sallow  skin,  weakness  of  the  muscular  and 
nervous  systems,  impaired  digestion,  constipation,  headache,  loss  of  appetite,; 
irregular  menstruation,  tendency  to  cedema,  dyspnoea,  palpitation,  and  other 
symptoms  of  a  weak  heart. 

Treatment. — Massage  of  the  limbs  and  trunk,  giving  special  attention  to  the. 
abdomen.  Respiratory  exercises.  At  first  passive  lindD  and  trunk  movements, 
followed  later  by  active  movements.  Local  heart  treatment  if  necessary.  Thei 
treatment  should  be  carefully  graduated  so  as  not  to  tire  tlie  patient.  i 

Massage  and  exercises  promote  the  process  of  blood  formation  and  general! 
metabolism  by  improving  the  circulation  and  the  digestion  and  by  increasing] 
respiratory  activity.  ■ 

Tables    such    as    the   following,   gradually   increasing   in    strength,   may   be 


arrau 


Ked: — 


General  Strengthening  Treatment 
Three  Tables  in  order  of  Strenr/th 

No.  I 

1.  Half  lying  chest  lift  stroking. 

2.  Half  lying  leg  kneading. 

3.  Half  lying  leg  rolling  for  circulation  and  leg  updrawing  and  outstretching. 

4.  Half  lying  arm  kneading. 

5.  Half  lying  arm  rolling  and  forearm  fiexion  and  extension. 

6.  Arm  lean  standing  back  hacking. 

7.  Wing  high  ride  sitting  circle  turning. 

8.  Wing  high  ride  sitting  trunk  backward  bending. 

9.  Hook    half   lying   abdominal  massage,  including   stomach   and   abdominal 
shakings. 

10.  Wing  high  ride  sitting  backward  drawing  and  raising. 

11.  Heave  grasp  standing  chest  clapping. 

12.  Yard  sitting  arm  rolHng  for  respiration. 

No.  II 

1.  Yard  sitting  arm  rolling  for  respiration. 

2.  Half  lying  arm  kneading. 

3.  Lack  lean  standing  doulile  forearm  fiiexion  and  extension. 

4.  Half  lying  leg  kneading. 

5.  Tiptoe  marching. 

6.  Wing  stride  standing  trunk  rolling. 

7.  Heave  grasp  standing  chest  clapping. 

8.  Yard  walk  standing  double  plane  arm  carrying, 

9.  Wing  close  sitting  trunk  twisting. 

10.  Half  lying  double  leg  updrawing. 

11.  Wing  lax  stoop  stride  sitting  trunk  raising.  j 

12.  Hook  half  lying  abdominal  massage.  ' 

13.  Arm  lean  standing  back  hacking. 

14.  Forward  lying  back  massage. 

15.  Sitting  head  extension  arm  rotation  and  deep  breathing. 
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No.  II [ 

1.  Standint^  licad  extension  arm  lotalion  and  deep  bieatliing. 

2.  Heave  grasp  standing  chest  clapping. 

;">.  Yard  walk  standing  double  plane  arm  carrying. 

4.  Cock  step. 

5.  Wing  close  sitting  trunk  twisting. 
0.  lleach  grasp  sitting  head  extension. 

7.  Hook  half  lying  leg  ahduction  and  adduction. 

8.  Aim  lean  staiuiing  hack  hacking. 

0.  Neck  tirm  standing  trunk  falling  forwards  and  raising. 

10.  Hook  half  lying  ahdominal  massage. 

11.  Lying  double  leg  lifting. 

12.  Stretch  sitting  double  arm  llexion  and  extension. 

18.  Wing  lax  stoop  sitting  trunk  raising  with  head  suit[)ort. 

14.  Wing  high  ride  sitting  plane  twisting. 

15.  Wing  high  ride  sitting  circle  turning  for  respiration. 

16.  Wing  standing  heel  raising  and  knee  bending. 

17.  Forward  lying  back  massage. 


CHAPTER    X 

MASSAGE  AND  EXERCISES  FOR  ABDOMINAL 
CONDITIONS 

Chuoxic  Gastritis— Dilatation  of  the  Stomach— Nervous  Dyspepsia— Movable  Kidney 
— Chronic  Constipation— Chronic  Enteritis— Appendicitis — Massaue  ok  the  Uterus 
— PuEuNANCY— Lying-in  Pkriod. 

CHRONIC  GASTEITIS  (CHRONIC  GASTRIC  CATARRH) 

Chronic  gastritis  is  usually  due  to  repeated  irritation  of  the  gastric  mucous 
nienibrane.  This  may  be  set  up  by  insufficient  mastication ;  eating  coarse, 
indigestible,  or  highly  ihivoured  food ;  eating  too  much  or  too  late  at  night ;  taking 
alcohol  or  too  much  and  too  strong  tea  or  coffee ;  and  by  using  certain  drugs. 

Chronic  catarrh  may  also  result  from  acute  gastritis,  from  congestion  of  the 
mucous  membrane  due  to  heart,  lung,  or  liver  disease,  and  from  septic  conditions 
of  the  teeth,  nose,  and  pharynx.  Predisposing  causes  are :  aiuemia,  lU'ight's 
disease,  gout,  tuberculosis,  or  some  acute  illness  such  as  iuUuenza. 

The  si/mptoms  are:  loss  of  appetite,  furred  tongue,  bad  breath,  and  an 
unploa.sant  taste  in  the  mouth.  A  feeling  of  distension  and  sometimes  pain  and 
heartburn  is  experienced  after  meals,  and  there  is  frequently  nausea,  sometimes 
followed  by  vomiting.  Constipation  is  usual,  but,  when  there  is  atrophy  of  tlie 
mucous  membrane,  leading  to  absence  of  gastric  juice  and  fermentation  (achylia 
gastrica),  diarrhoea  may  be  present  instead. 

The  massage  treatment  should  consist  of  abdominal  massage,  previously 
described,  stomach  shaking  and  stomach  pit  shaking  being  particularly  useful 
movements,  as  they  promote  increased  gastric  secretion,  and  facilitate  the  passage 
of  the  food  from  the  stomach  into  the  intestines. 

A  table  of  exercises  should  be  arranged  in  addition,  and  should  include  move- 
ments to  promote  cellular  activity  in  the  digestive  tract,  to  help  peristalsis,  when 
constipation  is  })resent,  by  inlluencing  the  portal  circulation  and  by  working  the 
abdominal  muscles.  In  this  case,  owing  to  the  congestion,  it  is  not  wise  to  bring 
blood  strongly  to  the  abdomen,  therefore  a  movement  which  is  repleting  may  be 
followed  by  one  which  has  the  opposite  eifect,  and  in  this  way  a  good  circulation  is 
promoted  through  the  part;  for  the  same  reason  the  stooj)  position  should  be 
chosen  when  giving  some  of  the  exercises  involving  the  abdominal  muscles. 

A  gymastic  table  like  the  following  may  be  given: — 

1.  Standing  arms  raised  forwards,  upwards,  laterally,  and  downwards  in 
time  with  resjjiration. 

2.  Half  lying  leg  updrawing  and  outstretching. 

3.  Wing  higli  ride  sitting  circle  turning. 

4.  AVing  high  ride  lax  stoop  sitting  backward  drawing  to  the  vertical  plane 
and  forwanl  bending. 

5.  Hook  half  lying  leg  abduction  and  adduction. 

6.  Wing  stoop  stride  sitting  screw  twisting. 

7.  Head  extension  arm  rotation  and  deep  breatliing. 

When  diarrhrea  is  present,  light  abdominal  vil)rations,  shakings,  and  strokings 
sliould  be  employed  to  promote  the  absorption  of  lluids  and  to  diminisli  peristalsis. 
Exercises  for  the  extremities  of  a  depleting  nature  from  the  pelvis  may  also  be 
given. 

840 
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DILATATION  OF  TUK  STOMACH 

Atony  and  dilatation  of  the  stomach  may  aii^e  from  chronic  .ijastritis,  anosmia, 
neurasthenia,  or  after  any  prolonged  illness  causing  general  muscular  weakness. 
It  is  also  often  the  result  of  eating  or  drinking  too  much  or  tuo  often,  or  it  may  be 
caused  by  pyloric  obstruction  due  to  a  tumour  or  ulcer. 

The  chief  si/mj)tom  is  a  feeling  of  fullness  during  or  directly  after  meals. 
Splashing  on  palpation  or  shaking  can  be  produced  if  a  snuill  amount  of  water  has 
been  drunk  even  though  the  stomach  is  otherwise  empty.  In  a  simple  case, 
without  complications,  there  is  no  i)ain,  and  vomiting  is  rare. 

The  treatment  consists  of  abdominal  massage.  Stomach  shaking,  stomach  pit 
shaking,  and  stomach  kneading  are  valuable  movements.  The  shakings  should  be 
repeated  fretpiently  during  the  treatment. 

Active  movements  involving  the  abdominal  muscles,  such  as  double  leg 
updrawing,  double  knee  updrawing  and  downpressing,  trunk  rolling  and  trunk 
twisting,  etc.,  should  be  given,  and,  in  these  cases,  depleting  movements  are 
unnecessary. 

In  cases  of  enteroptosis  (prolapse  of  the  abdominal  viscera)  the  following 
method  of  restoring  the  contents  of  the  abdomen  to  their  normal  position  has 
been  recommended  by  Dr.  Kellogg  : — 

The  patient  lies  in  the  supine  position,  with  the  knees  flexed.  A  pillow  is 
placed  under  the  head  only,  as  the  shoulders  should  not  be  raised.  Several  deep 
preliminary  breaths  should  be  taken,  and  deep  breathing  should  be  continued 
during  the  movement.  The  masseuse  stands  on  the  left-hand  side  of  the  patient, 
facing  towards  the  feet,  and  places  the  ulnar  borders  of  the  hand,  one  in  each 
groin,  parallel  to  the  inguinal  ligament.  They  are  then  pressed  down  into  the 
pelvis,  and  the  contents  of  the  abdomen  are  grasped  and  drawn  slowly  and  forcibly 
upwards  during  the  act  of  inspiration.  This  movement  may  be  repeated  several 
times. 

Shaking  and  rolling  movements  are  recommended  to  precede  the  above  hfting 
movement,  or  they  may  be  used  in  alternation  with  it. 

NERVOUS  DYSPEPSIA 

This  complaint  may  be  due  to  general  nervous  exhaustion  caused  by  mental  or 
physical  overstrain,  anxiety,  or  other  causes  of  neurasthenia ;  or  it  may  be  the 
result  of  special  exhaustion  of  the  gastro-intestinal  system.  It  is  also  a  symptom  of 
hysteria. 

The  symptoms  are  variable  and  irregular.  There  is  loss  of  appetite  and  more 
or  less  wasting.  The  patient  complains  of  abdominal  discomfort,  whicli  is  generally 
increased  during  and  after  meals.  Flatulence  is  usual,  not,  as  a  rule,  the  result  of 
excessive  fermentation,  Init  of  aerophagy.  The  discomforts  complained  of  (»fteu 
disappear  entirely  if  the  patient  is  interested  or  amused,  but  they  are  increased 
by  anxiety  or  agitation  of  any  kind.  Constipation  is  rarely  absent.  There  is 
frequently  atony  and  dilatation  of  the  stomacii,  with  either  an  excess  or  deliciency 
of  gastric  secretion.  Other  symptoms  common  to  neurasthenia  are  also  present, 
such  as  insomnia,  depression,  and  self-absorption. 

Treatment. — General  massage  is  given,  particular  attention  being  paiil  to  the 
abdomen.  Passive  and,  later,  active  movements  should  be  carried  out,  and 
arranged  with  the  view  of  improving  the  general  condition  and  working  the 
abdonunal  muscles. 

MOVABLE  KIDNEY 

To  ascertain  if  the  kidney  is  out  of  place  the  patient  should  lie  with  the  head 
and  shoulders  slightly  raised  and  the  legs  flexetl.  The  left  hand  sh<tuld  l»e  jilaced 
behind  upon  the  hnnbar  region  and  the  right  upon  the  right  hy|M)chondrium  just 
below  the  margin  of  the  liver  in  tiie  line  of  the  nipple.  The  patient  should  be 
directed  to  take  a  deep  breath  while  palpation  is  made  with  both  hands.  In  the 
event  of  very  slight  displacement  (palpable  kidney)  the  lower  part  of  the  organ 
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can  be  felt.  In  cases  known  as  "  movable  kidney  "  the  right  hand  can  be  placed 
above  its  upper  pole.  The  term  "  floating  kidney  "  applies  to  rare  cases  of  congenital 
origin  in  which  the  kidney  is  almost  completely  surrounded  by  peritoneum  and  is 
attached  to  the  al)dominal  wall  by  a  sort  of  mesentery  enclosing  the  vessels  and 
nerves  which  pass  to  the  hilum.  In  this  case  the  kidney  is  freely  movable,  and 
may  sometimes  be  found  so  low  down  as  to  be  mistaken  for  an  ovarian  cyst. 

It  is  easy  to  mistake  an  enlarged  gall  bladder  for  a  movable  kidney,  unless  it  is 
remend)ered  tliat  the  latter  can  quite  easily  be  moved  up  and  back  into  position, 
and  that  it  can  be  felt  behind  and  to  the  lateral  side  of  the  gall  bladder;  also  that 
the  patient  complains  of  a  feeling  of  sickness  when  the  kidney  is  pressed  between 
the  hands.  The  right  kidney  is  the  one  usually  atlected.  Occasionally  both  are 
movable. 

The  caiij<rs  of  movable  kidney  are  :  tearing,  wasting,  or  stretching  of  the  fascia 
renalis  due  to  injury ;  tight  lacing;  enteroptosis ;  relaxed  abdominal  walls  due  to 
pregnancy,  tumours,  or  wasting  of  the  fat  which  surrounds  the  kidney. 

Si/mptoms. — There  may  l)e  no  symptoms,  but  usually  the  patient  complains 
of  a  dull  i)ain  in  the  lumbar  region  and  sometimes  of  a  sickening,  dragging 
sensation.  On  unusual  exertion  there  may  be  acute  abdominal  pain,  vomiting,  and 
faintness.  Neurasthenia  is  frequently  associated  with  movable  kidney,  and  the 
latter  may,  by  pressure,  set  up  inflammation  in  the  stomach  and  intestines  and  so 
give  rise  to  disturbances  of  digestion. 

Gi/mnastic  treatment  aims  at — 1.  Strengthening  the  relaxed  structures  which 
hold  the  organ  in  position.  This  is  done  by  gentle  vibrations  and  hacking  in  the 
region  of  the  kidney,  after  having  first  replaced  the  latter,  and  l)y  the  specially 
valuable  movement  called  "under  kidney  tremble  shaking,"  which  is  carried  out 
with  upward  and  medial  pressure.  2.  Strengthening  the  abdominal  muscles  by 
massage  and  by  active  movements,  such  as  lying  with  the  feet  crossed  and  drawing 
in  the  abdominal  muscles,  high  ride  sitting  backward  drawing  to  the  vertical,  lialf 
lying  double  leg  updrawing,  lying  pelvic  lifting,  and  hook  lying  double  leg  abduction 
and  adduction  combined  with  pelvic  lifting  (in  cases  of  enteroptosis).  o.  Improving 
the  general  condition  by  muscle  kneadings,  respiratory  and  other  exercises. 

CHRONIC  CONSTIPATION 

This  is  a  functional  disease  of  the  intestines  in  which  there  is  either  delay  in 
the  onward  movement  of  the  fseces  through  the  intestines  with  normal  excretion 
(intestinal  constipation),  or  retention  in  the  rectum  with  normal  passage  of  the   j 
contents  as  far  as  the  pelvic  colon  (dyschezia). 

Constipation  may  be  caused  by  some  local  obstruction,  such  as  tumours, 
adhesions,  or  n)orbid  growths;  or  it  may  be  due  to  errors  of  diet,  irregularity, 
sedentary  habits,  weakness  of  the  abdominal  muscles,  aiuomia,  neurastheniii, 
diabetes,  diseases  of  the  stomach,  liver,  and  heart,  fevers,  and  lead  poisoning;  also 
deticient  stimulation  due  to  insutliciency  of  waste  matter  in  the  rectum  and  cohm 
— the  result  of  eating  too  little  or  of  excessive  absorption. 

The  results  are  either  or  both  of  the  following  conditions :  1,  impaired  power 
of  the  intestine  to  pass  on  its  contents,  due  to  weakness  of  the  muscular  tibrcs, 
weak  reflex  action  or  inhibitory  impulses;  2,  the  formation  of  hard,  dry  masses 
of  fiecal  matter  in  the  large  intestine,  due  to  excessive  absorption  of  fluid  or  to 
deficient  secretion.  In  cither,  and  still  more,  in  both  of  these  conditions  there  is  a 
disproportion  between  the  work  to  be  done  and  power  to  do  it. 

Tlie  si/m.])toms  are:  infrequent  or  deficient  evacuations  of  a  dry,  hard  nature: 
abdominal  pain  caused  by  irritation  in  dilTerent  parts  of  the  intestine,  or  by 
pressure;  inflannnation ;  luemorrhoids ;  obstructions;  foul  tongue  and  breath ;  loss 
of  appetite  ;  headache,  and  lassitude. 

Treatment. — If  the  patient  is  active  and  not  confined  to  bed  a  general 
gymnastic  table  is  advisable  to  improve  the  general  condition  ;  otherwise  general 
n)assage  may  be  given.  In  either  case  deep  colon  kneadings  and  frictions, 
abdominal  and  lumbar  side  shakings,  and  leg  rolling  should  be  carried  out  to 
stimulate  the  intestinal  musculature.     The  gynniastic  table  should  include  active 
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movements  for  the  abdominal  muscles,  both  to  strengthen  them  and  to  produce 
intestinal  action  redexly.  Movements  to  influence  tlie  ]»»rtal  circulation,  such 
as  trunk  rolling  and  circle  turning,  should  also  Ite  added.  Such  a  tahh.'  is  the 
following : — 

1.  Stantling  arms  raising  forwards,  upwanls,  hdcrally,  aiul  downwards  in  lime 
with  rcsi)irati<in. 

'2.  Half  lying  leg  rolling. 

;'>.  Wing  stride  standing  trunk  rolling. 

4.  Standing  iiead  extension  arm. rotation  and  deep  breathing. 

r>.  Wing  high  ride  fall  turn  sitting  forward  turning. 

6.  Cock  step. 

7.  Hook  half  lying  abdominal  massage. 

8.  Wing  toe  support  sitting  trunk  falling  backwards  and  raising. 

9.  Wing  standing  heel  raising  and  knee  bending. 

10.  Wing  or  heave  grasp  close  sitting  trunk  twisting. 

11.  Half  lying  double  leg  updrawing. 

12.  Standing  arms  raising  sideways  and  deep  breathing. 

CHRONIC  ENTERITIS  OR  CHRONIC  CATARRH  OF  THE 
INTESTINES 

Chronic  catarrh  of  the  intestines  may  follow  an  acute  attack  (of  which  the 
primary  causes  are :  errors  of  diet,  poisons,  chill,  changes  in  the  quality  or 
quantity  of  intestinal  secretions,  excess  or  diminution  in  the  amount  of  bile  passed 
into  the  intestines,  and  nervous  influences.  Secondary  causes  are :  liver,  lung, 
heart,  and  Bright's  disease,  infectious  diseases,  spread  of  intlannnation  from 
neighbouring  parts),  or  it  may  be  due  to  obstruction  in  the  portal  system  caused 
by  liver  or  heart  disease,  which  leads  to  chronic  congestion  in  the  intestinal  tract, 
with  either  thickening  or  atrophy  of  the  mucous  membrane.  The  chronic  condition 
is  also  associated  with  Bright's  tiisease. 

The  si/)npfo7ns  are  diarrhoea,  which  may  or  may  not  be  accompanied  by  pain. 
This  condition  may  alternate  with  constipation.  When  the  small  intestine  is 
chiefly  affected,  portions  of  undigested  food  substances  are  passed.  In  catarrh  of 
the  large  intestine  the  evacuations  are  liquid,  or  hard  if  the  irritation  is  due  to 
constipation,  and  may  contain  small  or  large  quantities  of  mucus  and  some  blood 
(catarrhal  colitis).  The  general  nutrition  of  the  system  is  impaired  by  the 
disturbance  of  the  digestive  functions,  and  the  patient  becomes  depres.sed,  irritable, 
and  dull. 

Treatment. — For  diarrhoea,  gentle  abdominal  vibrations  and  shakings  should 
be  given  to  reduce  peristaltic  action  and  to  promote  absorption  and  secretion 
by  stimulating  the  cells  and  glands  in  the  mucous  membrane  of  the  intestines. 
Movements  such  as  stoop  stride  sitting  double  plane  arm  carrying,  stoop  stride 
sitting  trunk  raising,  back  lean  standing  leg  forward  drawing,  etc.,  sh<»uld  be 
given  to  draw  blood  from  the  abdomen. 

When  constipation  is  present,  abdominal  kneadingsand  frictions,  sacral  beating, 
leg  rolling,  and  active  movements  for  the  abdominal  muscles  should  be  given,  and 
I  also  those  influencing  tlie  ]K>rtal  circulation. 

The  gymnastic  table  should  also  include  movements  to  improve  the  general 
condition. 

AITENDICITIS 

Appendicitis  is  an  infective  inflammatory  disease  of  the  verndform  apixMidix. 
The  si/i)ii>loms  are :  pain,  nausea  and  vomiting,  constipation,  rise  of  temperature,  and 
I    tenderness  and  pain  on  pressure. 

Treatment. — Very  careful  abdominal  massage  may  be  given  when  the  attack 
i  is  over  to  promote  the  absorjjtion  of  exudates,  to  increiuse  iK'iisUdsis,  and,  after 
I   operation,  to  stretch  adhesions. 

'  Gentle    vibrations    should    be    given    at    first   over    the    ])art.     Shakings   and 

■    frictions   shouKl    be   introduced   gradually    as   the    i>atient   can   bear   them.     The 
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temperature  sliould  be  taken,  and,  if  there  is  any  rise  after  massage,  or  pain,  the 
treatment  should  be  suspended  and  information  of  the  change  should  be  given  to 
the  doctor.  Later,  leg  rolling,  trunk  rolling  and  twisting,  leg  abduction  and 
adduction,  and  other  active  movements  may  be  given  to  promote  peristalsis. 

These  are  cases  in  which  great  care  should  be  exercised,  and  slow  progression 
made  from  gentle  to  stronger  passive  and  active  movements. 

EXTERNAL  MASSAGE  OF  THE  UTERUS  AND  OVARIES 

In  certain  functional  disorders  of  the  uterus  and  ovaries  massage  has  been 
found  to  exercise  a  beneficial  elfect.  Internal  manipulation  of  these  parts  is, 
however,  entirely  outside  the  province  of  the  masseuse,  and  should  only  be  carried 
out  by  a  gynnecologist. 

Except  after  child-birth,  the  position  of  the  normal  uterus  renders  it  inaccessible 
to  direct  external  manipulation ;    something  may,  however,  be  done  by  stroking, 
rolling,  percussion,  and  vibration  in  the  hypogastric  region  to  stimulate  the  nerves   * 
and  circulation  of  the  part,  and  so  to  promote  nutrition  and  help  to  restore  function. 
Before  undertaking  even  external  massage  of  tlie  uterus  very  careful  directions   , 
should  be  obtained  from  the  doctor  in  charge  of  the  case,  as,  if  there  is  any  dis-   : 
placement  or  abnormal  growth  in  the  region  of  the  ovaries,  much  harm  can  be  done   ' 
by  undue  pressure  upon  the  part.     For  external  massage  of  the  uterus  the  patient   1 
lies  at  first  in  the  hook  half  lying  position,  so  as  to  completely  relax  the  abdominal   \ 
muscles.     The   bowels   and    bladder   should   be   empty.     The   patient  should  be   . 
directed   to   breathe   deeply  and   regularly  while   the   manipulations    are   being   ' 
carried  out.     The  forward  lying  position  is  then  taken,  and  stroking,  kneading,   j 
percussive,  and  vibratory  movements  are  employed  over  the  sacrum  and  in  the   { 
gluteal  region.  j 

Dr.  Kellogg,  in  his  book,  The  Art  of  Massage,  says  that  be  has  found  j 
"inspiratory  lifting"  a  very  useful  preliminary  procedure  in  masage  of  the  uterus,  j 
It  is  carried  out  as  follows  :  The  patient  lies  in  the  supine  position,  with  the  legs  ' 
drawn  up,  and  is  directed  to  exhale  completely,  and  then  to  make  an  inspiratory  ! 
movement,  keeping  the  glottis  closed,  so  as  to  exclude  the  air.  The  eflect  of  this  j 
movement  is  to  draw  the  uterus  upwards.  As  in  most  cases  of  this  kind  there  is 
more  or  less  displacement  of  the  abdominal  viscera,  the  "lifting"  movement 
described  on  page  347  may  also  be  employed.  ! 

The  following  exercises  are  useful  in  certain  cases  of  amenorrhoea  (absence  of 
menstruation) : — 

1.  Leg  rolling.  I 

2.  Lying  double  leg  lifting. 

3.  Leg  adduction  with  resistance  (concentric  and  excentric). 

4.  Half  lying  leg  updrawing. 

5.  Wing  arch  high  knee  stride  standing  screw  twisting. 

It  may  be  of  interest  to  notice  here  that  massage  of  the  uterus  is  carried  out 
for  the  patients  at  the  Rotunda  Hospital,  Dublin,  directly  after  the  placenta  has  : 
come  away,  and  is  continued  as  a  routine  process  twice  daily  in  order  to  aid   I 
involution.     The  process  is  as  follows :   The  ulnar  surface  of  the  hand  is  placed 
above  the  fundus  of  the  uterus,  and  a  rotatory  movement  is  made  with  pressure  I 
downwards  towards  the  pul)is.     This  treatment  acts  most  beneficially  in  hastening 
involution. 

PREGNANCY 

General  massage  may  be  ordered  during  the  period  of  pregnancy  in  cases  of 
weak  muscular  development.  It  should  be  carried  out  with  the  following 
l)recautions  : — 

Ciicumduction,  or  any  movement  in  which  the  arm  is  raised  above  the 
horizontal  position,  should  l)e  omitted,  also  flexion  of  the  thiglis  upon  the  abdomen 
and  circumduction  of  the  thighs.  The  breasts  shoidd  not  be  manii)ulated  at  all. 
Massage  of  the  abdomen  may  be  continued  during  the  first  three  months.  Gentle 
superficial  petrissage  (picking  up)  and  stroking  movements  should  be  employed 
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I  for  this  part;  vibration,  tapotenient,  and  all  deep  kneading  movements  should  be 
i  omitted,  the  object  of  the  masseuse  beini;  to  improve  the  tone  of  the  muscles  of 

the  abdominal  wall  without  disturbint;,  or  in  any  way  prtssing  upon,  the  uterus. 

Percussion  should  be  avoideil  on  the  lower  part  of  the  back,  whicli  otherwise  may 
;  be  rubl)ed  gently  in  the  usual  way  during  the  first  three  months.     After  that  time 

all  manipulation  of  either  the  abdomen  or  the  loins  should  l)e  omitted,   unless 

directions  to  the  contrary  are  received,  in  which  case  the  movements  employed 

should  be  of  the  most  gentle  and  superficial  nature. 

THE   LYING-IN   PERIOD 

\  In  about  two  days  after  parturition,  in  a  normal  case,  gentle  massage  of  the 
limbs  and  abdomen — in  addition  to  that  of  the  uterus,  described  abov(» — may  te 
connnenced,  together  with  some  simple  respiratory  exercises  and  passive  movements 
at  the  aid<lcs  and  knees.  This  is  suHicient  for  the  first  few  days,  after  which  the 
patient  should  be  aide  to  carry  out  i)lanLar  and  dorsi-flexion  of  the  feet  and  flexion 
and  extension  of  each  knee  actively,  'i'he  back  should  be  masseed  when  the  patient 
can  lie  comfortably  on  her  side  or  face,  which  will  be  in  about  ten  days.  At  about 
the  same  time,  or  earlier,  exercises  4  and  5  on  the  list  given  below  may  be  carried 
out.  Other  active  and  resistive  exercises  may  be  introduced  gradually  as  the 
patient  gets  stronger. 

Some  suitable  exercises  are : — 

1.  Lying  arm  rotation  and  deep  breathing. 

2.  Lying  foot  plantar  and  dorsi-flexion. 
.■'.  Lying  knee  ilexion  and  extension. 

4.  Lying  with  the  legs  extended  and  the  feet  crossed,  contracting  the  abdominal 
muscles  several  times  (Oldevig). 

T).  Lying  trunk  raising  to  the  vertical  with  assistance,  and  sinking  back  again 
against  resistance. 

6.  Lying  with  the  legs  extended  and  the  feet  crossed,  contracting  the 
abdominal  muscles,  and  flexing  the  lumbar  spine  so  that  the  latter  comes  in 
contact  with  the  bed.  The  patient  breathes  in  before  the  exercise  and  out  while  it 
is  being  performed  (Oldevig). 

7.  Hook  lying,  leg  abduction  and  adduction  comliincd  with  pelvic  lifting. 

8.  Lying  or  half  lying,  doulde  leg  updrawing. 

0,  Lying,  raising  the  arms  forwards,  upwards,  laterally,  and  downwards  in  time 
with  deep  breathing. 

The  treatment  aims  at  helping  involution,  strengthening  the  muscles,  especially 
those  of  the  abdomen  and  pelvic  floor,  and  preventing  the  general  weakness 
entailed  by  inactivity. 


CHAPTER   XI 
CONSTITUTIONAL   DISEASES 

Diabetes — Gout — Obesity — Rickets — Chronic  Bright's  Diseash 

DIABETES   MELLITUS 

Professor  Osler's  definition  of  diabetes  mellitus  is  that  it  is  a  "  disorder  of 
nutrition,  in  which  sugar  accumulates  in  the  blood  and  is  excreted  in  the  urine, 
the  daily  amount  of  which  is  greatly  increased." 

Causes. — Mental  strain,  shock,  worry,  sedentary  habits,  obesity,  over-feeding, 
alcoholic  excess,  disease  of  certain  cells  (islands  of  Langerhans)  in  the  pancreas, 
injury  or  disease  of  the  brain  or  spinal  cord,  pregnancy,  and  infectious  fevers. 
Gout  and  malaria  may  be  predisposing  causes. 

Sipnptoms. — Thirst,  excretion  of  large  quantities  of  urine,  in  which  sugar,  in 
varialile  quantities,  is  present ;  voracious  appetite,  and  wasting.  There  is  sometimes 
pain  in  the  lumbar  region,  the  tongue  may  be  coated  or  become  red  and  glazed,  the 
saliva  is  reduced  in  quantity,  the  skin  becomes  dry  and  itchy,  and  the  patient  is 
constipated  and  depressed. 

Complications.  —  1 .  Cutaneous — Boils  and  carbuncles,  eczema,  gangrene. 
2.  Nervous  system — Neuralgia,  neuritis,  sciatica,  diabetic  coma,  insanity,  cataract 
and  other  eye  symptoms,  aural  symptoms.  3.  Eespiratory  system — rneumonia 
and  phthisis.     4.  Renal  system — Albuminuria. 

In  people  over  forty  the  disease  is  less  severe  than  wlien  the  subject  is 
younger;  it  yields  better  to  treatment,  and  the  patient  may  live  for  years.  The 
disease  is  seldom  cured,  but  very  good  results  from  treatment  may  be  gained  in 
cases  of  intermittent  glycosuria. 

When  the  patient  is  under  forty  the  prognosis  is  bad  and  the  disease  runs  a 
fairly  rapid  course. 

Treatment. — A  mild  general  strengthening  gymnastic  tal)le  should  be 
arranged  and  should  include:  1,  muscle  kneadings,  to  promote  the  oxidation  of 
carbohydrates ;  2,  abdominal  massage  and  movements  to  influence  the  portal 
circulation,  to  help  the  digestive  processes,  and  to  increase  peristalsis;  3,  re- 
spiratory movements ;  4,  active  movements  carefully  introduced. 

The  treatment  should  be  very  carefully  graduated  so  as  not  to  tire  tiie  patient 
1 1  is  intended  to  take  the  ])lace  of  moderate  exercise. 

DIABETES   INSIPIDUS 

This  is  a  chronic  affection  in  which  large  quantities  of  normal  urine  of  low 
specific  gravity  are  passed. 

The  gymnastic  treatment  consists  of  a  mild  general  strengthening  table. 

GOUT 

Gout  is  due  to  defective  metabolism. 

Dr.  W.  Langdon  Brown  says:  "Amid  all  the  confusion  that  reigns  on  the 
subject  we  can  hold  to  the  two  definite  facts  established  liy  Sir  Alfred  Garrod :  in 
gout  there  is  an  excess  of  uric  acid  in  the  blood,  and  before  the  paroxysm  there  is 

3r.2 
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a  diminished  output  of  uric  acid  in  tlie  urine.  Tiie  whole  reveals  a  deficiency  in 
the  capacity  of  the  body  to  katabolise  purins.  The  purin  that  should  be  consuined 
is  not  really  poisonous,  but  it  has  the  disadvantage  of  being  but  sparingly  soluble, 
and  is,  therefore,  apt  to  be  precipitated  in  outlying  parts  of  the  circulation, 
such  as  the  joints  and  cartilages  of  tlie  ear,  in  the  form  of  tine  needle-shaped 
crystals  of  biurate  of  soda,  with  a  considerable  degree  of  accompanying  intlam- 
mation"  {Practitioners  Unci/clopccdia  of  Medicine  and  Sun/eri/). 

Predisposiiuj  Causes. — Heredity,  alcohol,  overeating  combined  with  want  of 
exercise,  poor  food,  and  bad  hygienic  conditions;  also  lead  poisoning.  Exciting 
causes  are  mental  or  physical  shock  and  worry. 

Si/mptoms. — The  attack  may  come  on  suddenly  or  there  may  be  premoni- 
tory symi)tonis,  such  as  cramp,  depression,  irritability,  dyspepsia,  etc.  It  usually 
connnences  in  the  early  morning  with  an  acute  pain  in  the  nietataiso-phalangeal 
joint  of  the  big  toe,  which  swells  and  becomes  red,  shiny,  and  tender.  The 
temperature  rises.  The  attack  may  last  for  about  a  week,  and  there  may  not  be  a 
recurrence  for  several  months  or  a  year  after  the  Hrst  onset  of  the  disease.  More 
joints  become  involved  with  repeated  attacks,  and  deposits  of  urates  occur  in  the 
articular  cartilages  and  ligaments,  and  also  in  tendons,  bursie,  the  cartilage  of  the 
ear,  the  eyelids,  and  other  parts.  The  joints  usually  afl'ected  are  those  of  the  feet 
and  hands,  and  in  time  they  become  deformed  and  crippled  unless  the  course  of 
the  ilisease  is  arrested  by  treatment. 

luKEGULAR  Oil  NoN- ARTICULAR  GouT. — The  following  symptoms,  occurring  in 
persons  who  belong  to  families  showing  a  hereditary  tendency  to  the  disease,  are 
classified  under  this  heading :  eczema,  biliousness,  chronic  interstitial  nephritis, 
atheroma,  chronic  bronchitis,  asthma,  conjunctivitis,  and  iritis. 

Massage  and  .gymnastic  treatment  is  indicated  in  the  intervals  between  the 
attacks  of  gout  when  the  patient  cannot  take  active  outdoor  exercise.  Its  object 
is  to  improve  the  circulation,  promote  the  elimination  of  uric  acid,  improve 
metabolism,  and  so  prevent  if  possible  a  recurrence  of  the  attack.  Massage  helps 
the  absorption  of  oedema  and  reduces  the  gouty  thickenings  round  the  joints  and 
elsewhere.  Eadiant  heat  combined  with  massage  is  also  useful  in  the  latter 
condition.  Abdominal  massage  and  movements  to  influence  the  portal  circula- 
tion are  important,  and  should  be  included  in  the  gymnastic  table. 

OBESITY 

These  cases  are  characterised  by  the  excessive  development  of  fat.  There  is 
deficient  metabolism  and  oxygenising  power,  and  the  body  weight  is  increased. 

Obesity  may  be  due  to  some  physiological  peculiarities,  or  it  may  be  a 
pathological  condition. 

Causes  of  Fkysiological  or  Simple  Obesity. — 1,  overfeeding,  combined  with 
insufficient  muscular  exercise;  2,  beer-drinking;  3,  climate;  4,  heredity;  .">,  age; 
and  6,  sex. 

Pathological  causes  are:  1,  anaemia;  2,  decreased  activity  of  the  tiiyroid  gland 
(myx(cdema). 

The  symptoms  are :  fatigue  and  perspiration  on  slight  exertion.  Decreased 
muscular  power.  The  heart  may  be  weak  and  there  may  be  palpitation  and 
dyspnoea  on  exertion. 

Treatment. — Massage  of  the  limbs  and  trunk  should  be  given,  consisting 
of  brisk  ellleurage,  deep  kneadings,  frictions,  and  putrissiige.  Care  sliould  be 
taken  not  to  woi-k  too  vigorously  at  first,  as  obese  patients,  as  a  rule,  bruise 
e.-usily  and  arc  quickly  tired.  The  parts  which  need  most  attention  are  usually 
the  joints,  neck,  abdomen,  and  loins.  Gentle  respiratory  exercises  and  passive 
movements,  to  ])romote  better  circulation,  should  be  given  at  first.  Kesistive* 
movements  should  Ije  introduced  as  soon  as  possible,  and  the  table  should  be 
made  gradually  stronger. 

KICKETS  (RACHITIS) 

;  Rickets  is  a  disease  which  usually  occurs  between  the  seventh  month  and  the 
|fourth  year  of   life.     It  affects  the  nutrition  of   the  whole   body  and    there   are 
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marked    changes   in   the   hones;  ossification    is   delayed,  and   the   bones   become 
soft. 

"  Tliere  is  an  increase  of  growth  in  the  cartilaginous  and  membranous  parts, 
accompanied  by  a  softening  of  the  periosteal  deposits  and  a  diminished  deposition 
of  lime  salts  "  (Dr.  G.  A.  Sutherland). 

Dentition  is  retarded,  and  the  growth  and  development  of  the  child  is 
arrested. 

Causes. — Bad  food  and  bad  hygienic  conditions.  Acute  illnesses,  especially 
those  affecting  the  alimentary  tract. 

Symptoms. — INIuscular  weakness,  softening  of  ligaments,  night  sweats 
(particularly  of  the  head),  delayed  dentition,  large  square  head,  thickening  and 
softening  of  the  bones  of  tlie  skull,  late  closing  of  the  anterior  fontanelle,  curvature 
of  the  spine,  alteration  in  the  shape  of  the  thorax,  nodules  on  the  sternal  ex- 
tremities of  the  ribs,  enlargement  of  the  epiphyses  and  softening  of  the  diaphyses 
of  the  long  bones  of  the  extremities  (leading  to  deformities  such  as  knock-knee  and 
bow-legs),  gastro-intestinal  catarrh,  diarrhoea  alternating  with  constipation,  enlarged 
abdomen,  convulsions,  spasm  of  the  larynx.  There  is  no  pain  or  tenderness  of  the 
bones  in  uncomplicated  cases  of  rickets.  When  present  it  may  be  due  to  local 
inflammation  or  to  scurvy. 

IVeatment. — General  massage  should  be  carried  out,  giving  particular  attention 
to  the  abdomen,  and  it  is  well  to  use  oil  to  help  to  nourish  the  tissues,  llespiratory 
exercises  should  be  taught  when  the  child  is  old  enough,  and  in  the  meantime  a 
firmly  applied  bandage  round  the  abdomen  helps  costal  breathing.  The  special 
deformities  should  also  be  treated.  The  child  should  not  be  allowed  to  walk,  and  '. 
should  not  be  lifted  by  the  arms  as  long  as  the  bones  are  soft.  When  the  disease  ; 
is  arrested  a  general  strengthening  gymnastic  treatment  is  indicated.  '. 

CHRONIC   BEIGHT'S   DISEASE  ! 

Chronic  parenchymatous  nephritis  and  chronic   interstitial  nephritis  are  two  ! 
types  of  chronic  Bright's  disease. 

In  chronic  parenchymatous  nephritis  the  inflammation  affects  the 
tubules  of  the  kidney.  • 

Causes.  —  Tuberculosis,    chronic    alcoholism,    and    malaria.     Cases    of    acute' 
nephritis — caused  by  the  poisons  of  scarlet  and  other  fevers,  pneumonia,  septicaemia, 
and  chill — may  become  chronic  and  require  massage. 

The  symptoms  are  :  oedema,  ur;eraic  symptoms  (lieadache,  nausea,  foul  tongue, . 
insomnia,  irritation  of  the  skin),  anamia,  increased  tension  of  the  pulse,  thickening ' 
of  the  arteries,  hypertrophy  of  the  left  ventricle,  muscle  wasting,  decrease  in  the 
amount  of  urine,  which  contains  abundant  albumen. 

In  chronic  interstitial  nephritis  there  is  degeneration  of  the  substance  of ' 
the  kidney. 

Causes. — Alcoholism,  gout,  and  lead-poisoning. 

The  symptoms  are :  urinary  changes ;  headaches,  restlessness,  depression, 
etc.,  due  to  high  blood  pressure  and  thickness  of  the  arteries ;  numbness  or  pain  in 
the  legs ;  breathlessness  and  palpitation,  due  to  hypertrophy  of  the  heart ;  uraemic 
symptoms;  cerebral  h;emorrhage ;  partial  or  complete  blindness. 

Treatment. — General  massage  and  passive  exercises  are  given  in  these  case? 
to  improve  the  circulation,  relieve  oedema,  and  facilitate  the  work  of  the  heart. 
Massage  also  stimulates  the  cutaneous  nerves,  so  that  excretory  activity  in  tli<' 
sweat  glands  is  increased. 

The  treatment  should  be  carried  out  with  very  great  care.     Some  authoritir 

.  consider   that  gymnastics   are   contraindicated   in  these   cases  unless  the  kidney 

trouble  is   secondary   to   cardiac    insufficiency,    the   reason   given  being   that  in 

chronic   nephritis    the   equilibrium   of   the  vaso-motor  apparatus  is   in  such  an 

unstable  condition  that  the  action  of  the  heart  is  uncertain. 


CHAPTER   XII 

FUNCTIONAL    DISORDERS   OF   THE   NERVOUS 
SYSTEM 

Neurasthexia— Neuralgia— Neuritis— Sciatica— Writer's  Cramp— Chorea— Insomnia 

NEUKASTHENIA 

This  term  is  used  to  express  a  condition  of  nervous  exhaustion,  which  may  be 
either  general,  involving  the  whole  nervous  system,  or  local,  in  which  there  is 
derangement  of  some  special  function,  giving  rise  to  cerebral,  gastro-intestinal, 
cardio-vascular,  and  other  symptoms. 

The  causes  may  be  hereditary,  the  patient  starting  in  life  with  what  is  known 
as  the  neurotic  introspective  temperament,  or  it  may  be  brought  on  by  overwork  of 
mind  and  body,  and  worry  and  anxiety  of  all  kinds.  It  also  frequently  occurs  in 
people  who  have  no  interest  in  life  except  themselves.  It  may  follow  diseases  such 
as  induenza  and  typhoid  fever. 

The  symptoms  are : — 

1.  Cerebi-al  or  psychic :  Depression,  self-concentration,  morbid  fears  and 
worries,  loss  of  will  power  perhaps,  in  varying  degrees,  irresolution  in  action,  lack 
of  concentration  in  ordinary  mental  work,  etc. 

2.  Headache,  in  which  the  pain  is  either  general  or  localised.  There  may  be  a 
dull  aching  sensation  in  the  iiead,  a  feeling  of  pressure  or  lancinating  pain. 

o.  Sjunal  symptoms,  such  as  pain  in  the  back,  tender  spots  along  the  spine, 
various  forms  of  paresthesia  which  may  extend  to  the  buttocks  and  thighs, 
neuralgiform  pains  in  the  intercostal  region. 

4.  Insomnia. 

5.  Vertigo. 

6.  Muscular  weakness.  The  patient  is  very  easily  fatigued,  and  tlie  lower 
extremities  feel  heavy  and  weak. 

7.  Visual  and  auditory  sensory  disturbances. 

.  8.  Gastro-intestinal  disturbances:  Indigestion,  due  to  atony  and  dilatation  of 
the  stomach,  and  constipation.  There  may  be  diarrhoea  and  vomiting,  and 
.occasionally  muco-mem])ranous  enteritis. 

9.  Cardiac  and  vaso-motor  disturbances:  Palpitation  and  weak  and  irregular 
;action  of  tlie  heart,  pains  in  the  precordial  region,  and  tiushings. 

The  treatment  consists  of  the  removal  of  the  cause  if  iKXssible.  IJest  from  work 
and  change  of  air  and  scene  may  be  sutlicient  treatment  in  some  cases.  In  others 
the  Weir^Iitchell  treatment,  or  a  modified  form  of  it,  is  necessary,  combined  with 
massage.     Electrical  treatment  is  sometimes  ordered. 

These  are  the  most  ditllcult  of  all  the  cases  with  which  the  masseuse  has  to 
deal,  and  in  their  successful  treatment  her  personality  plays  l)y  far  the  largest 
part.  Experience,  a  healthy  outlook  upon  life,  tact,  and  good  judgment  are  needed 
in  treating  these  patients,  whose  minds  and  wills  need  strengthening  and  help 
in  many  cases  more  than  their  bodies.  The  massage  indicated  is  given  in  the 
description  of  the  Weir  Mitchell  treatment. 
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NEUEALGIA 

This  term  denotes  a  painful  condition  of  the  nerves.  In  tlie  more  common 
forms  of  the  complaint — such  as  neuralgia  of  the  fifth  cranial  nerve  (tic  douloureux) 
and  of  the  supra-orbital  nerve — there  is  no  apparent  lesion  to  account  for  the  pain. 
On  the  other  hand,  definite  changes  are  found  in  the  posterior  root  ganglion,  and 
sometimes  in  the  posterior  horn,  in  cases  of  the  intercostal  neuralgia  which  follows 
an  attack  of  shingles.  Tiie  lightning  pains  in  tabes  are  also  termed  neuralgic,  and 
in  this  case  too  there  are  definite  changes  in  the  cord  and  posterior  roots.  Keferred 
neuralgic  pain  in  the  arm,  neck,  and  side  is  not  unusual  in  lesions  of  the  heart  and 
other  organs. 

Neuralgia  affects  adults,  rarely  children,  and  women  are  more  prone  to  it  than 
men.  There  may  be  an  hereditary  predisposition  to  it.  Associated  conditions  are : 
general  debility,  anremia,  rheumatism,  rheumatoid  arthritis,  gout,  diabetes,  Bright's 
disease,  and  toxic  poisoning  of  various  kinds.  Exposure  to  cold  and  carious  teeth 
are  common  exciting  causes. 

Symptoms. — These  are  pain,  of  a  sudden  darting  character,  which  comes  on 
in  sudden  paroxysms  and  lasts  for  a  variable  time.  It  generally  recurs  at  the 
same  hour  every  day,  or  there  may  be  an  interval  of  some  days  between  the  attacks. 
There  is  also  tenderness  over  certain  points  along  the  course  of  the  nerve.  i 

Treatment.  —  General  treatment  to  improve  the  whole  condition  of  the 
patient  may  be  necessary.  When  ordered  in  severe  or  recent  cases  very  gentle 
massage  must  be  given  at  first.  This  should  consist  of  strokings,  frictions,  and 
kneadiugs.  Firm  pressures  over  the  painful  points  often  relieve  the  pain.  In 
mild  or  chronic  cases  heavy  percussion,  performed  slowly,  may  have  a  good  effect. 
If  there  are  indurations  along  the  course  of  the  nerve,  deep  frictions  should  be 
given  to  disperse  them. 

NEURITIS  I 

Local  Neuritis  is  an  inflamed  condition  of  the  trunk  and  peripheral  endings  ' 
of  a  spinal  nerve.     Tiie  symptoms  are  pain,  tingling,  numbness,  loss  of  power,  and 
wasting  of  the  muscles.     The  predisposing  causes  to  neuritis  are  gout,  rheumatism,  ' 
and  alcoholism,  while  the  exciting  causes  are  exposure  to  wet  and  cold,  injuries, 
chronic  poisoning,  and  muscular  strain.     It  may  also  result  from  the  extension  of 
inflammation  from  neighbouring  parts.    This  is  common  in  fibrositis,  osteo-arthritis,  . 
and  rheumatoid-arthritis.  : 

Treatment. — During  the  acute  stage,  marked  by  severe  pain,  massage  is  not  • 
advisable,  as  it  tends  to  increase  the  inflammation.     It  may,  however,  be  used  to 
prevent  the  rapid  wasting  of  the  muscles  that  accompanies  some  forms  of  neuritis; . 
in  these  cases  very  gentle  effleurage,  friction,  and  kneading  may  be  applied  about  j 
the  affected  part,  while  the  region  of  the  inflamed    nerves  should  be  avoided.* 
Once  the  acute  stage  has  passed,  massage  is  of  great  use  in  improving  the  nutrition 
of  the  nerves,  causing  the  absorption  of  exudates,  and  in  breaking  down  adhesions. ' 
All    the    different    procedures,    eftleurage,    kneading,    frictions,    petrissage,  and 
vibration,  should  then  be  carried  out  both  locally  and  also  along  the  spine  over 
the  origin  of  the  affected  nerve  trunk.    Joint  movements  should  follow  the  massage. 
Care  should  be  taken  to  keep  the  parts  warm,  and  not  to  tire  the  muscles  by 
prolonged  rubbing. 

Good  results  are  often  obtained  in  these  cases  by  salicylic  ionisation,  by  applica- 
tions of  galvanism,  with  the  anode  as  the  active  electrode,  and  also  by  radiant  heat. 
If  the  pain  is  set  uj)  by  thickenings  and  nodules  in  the  muscles,  the  results  o' 
fibrositis,  or  from  the  spread  of  inilammation  in  chronic  joint  alfectious,  the  mass;i_ 
must  be  directed  to  the  removal  of  the  cause  and  frictions  given  to  reduce  tl 
thickenings. 

Multiple  Neuritis. — In  this  form  a  number  of  nerves  are  affected  eipiallv 
on  both  sides  of  the  body.  It  is  due  to  toxic  poisoning,  and  is  set  up  by  infectious 
diseases  such  as  dii)htheria,  and  also  by  alcoholism  and  lead  and  other  poisons. 
In  the  acute  stage  rest  and  warmth   are  indicated.     Later  massage  is  ordered. 
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This  should  be  very  gentle  at  first  and  should  be  followed  by  carefully  graduatt. 
niovenients  of  tlie  joints.     Contractures  of  the  muscles  should  be  guarded  againsed 

SCIATICA 

Sciatica  is  the  term  which  is  applied  cither  to  ncuiaigia  of  the  sciatic  nerve  or 
to  perineuritis  of  the  trunk  of  the  ucrve.  Some  of  tlie  excifiio/  cau.scs  of  sciatica 
are  exposure  to  wet  and  cold,  excessive  walking  exercises,  a  blow  upon  the  nerve 
trunk,  or  pressure  upon  it  within  the  pelvis.  It  is  also  freciuently  due  to  trouble 
in  the  hip  joint,  which  sets  up  "  referred  "  pain  in  the  nerve,  or  it  may  be  caused  by 
the  extension  of  tibrositis  from  the  lumbar  region  to  tlie  sheath  of  the  sciatic 
nerve.  Fain,  in  varying  degrees,  is  felt  either  all  along  the  course  of  the  nerve 
and  its  branches  of  distribution,  or  in  certain  parts  of  its  course.  Tlie  most  tender 
points  are  usually  found  in  the  buttock,  midway  between  the  tubcosity  of  the 
ischium  and  the  great  trochanter  of  the  femur;  in  the  lower  part  of  the  tliigh  ;  in 
the  popliteal  space  ;  near  the  head  of  the  fibula,  and  behind  the  medial  malleolus. 


Fig.  171. 


-Kneadino  at.oxg  the  Course  of  the  Sciatic  Xerve  with 
THE  Ball  of  the  Thumb. 


In  severe  cases  there  is  loss  of  power  in  the  a  fleeted  limb,  and  wasting  of  the 
muscles. 

Treatment. — Massage  is  usually  commenced  when  the  acute  stage  has  passed. 
Its  aims  are  to  promote  absorption,  to  relieve  pain,  to  promote  the  nutrition  of  the 
limb,  and  to  stretch  the  nerve  by  means  of  joint  movements. 

The  patient  should  be  placed  on  the  side  which  is  not  atrected,or  in  the  forward 
lying  position,  and  the  following  movements  carried  out : — 

1.  Kneading  the  muscles  over  the  sacrum. 

2.  Kneading  the  gluteal  muscles  with  the  ball  of  the  thumb,  working  deeply 
over  the  nerve. 

'.).  Vibration  over  the  gluteal  region. 

4.  Ticking  up  the  gluteal  muscles. 

5.  Fercussion  over  the  course  of  the  nerve  in  the  gluteal  region  with  the  ulnar 
border  of  the  closed  fists. 

6.  Deep  frictions  in  the  gluteal  fold  with  the  fingers  of  one  hand. 

7.  The  masseuse  stands  so  as  to  face  towards  the  foot  of  the  bed,  places  one 
hand  upon  the  front  of  the  thigh,  to  steady  it,  and  with  the  palmar  surface  of  the 
other  strokes  rapidly,  witli  upward  pressure,  over  the  course  of  the  nerve  from  the 
lower  margin  of  the  popliteal  space  to  the  gluteal  fold. 
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8.  Standing  as  above,  the  masseuse  places  one  hand  upon  the  front  of  the 
thigh,  and  kneads  deeply  with  the  ball  of  the  thumb  of  the  other  hand,  along 
the"  course  of  the  nerve  from  the  lower  border  of  the  popliteal  space  to  the 
gluteal  fold. 

9.  Vibration  over  the  course  of  the  nerve  in  the  thigh. 

10.  Friction  with  the  pads  of  the  fingers  of  one  hand  over  the  course  of 
the  nerve. 

11.  Petrissage  of  the  muscles  of  the  thigh  over  the  course  of  the  nerve. 

12.  Percussion  of  the  muscles  of  the  thigh  over  the  course  of  the  nerve  with 
the  ulnar  border  of  the  closed  fists. 

If  necessary,  the  same  movements  may  be  employed  upon  the  back  of  the  leg. 
In  cases  where  the  pain  is  due  to  arthritis  of  the  hip,  or  to  fibrositis  in  the 
lumbar  region  (lumbago),  the  treatment  must  first  be  directed  to  those  parts. 

Joint  Movements 

1.  Foot  rolling. 

2.  Plantar  and  dorsi-flexion  of  the  foot. 
o.  Flexion  and  extension  of  the  leg. 


Fig.  172. — Flexing  thk  Thigh  with  the  Leg  extended.  (In  sciatica,  to 
.stretch  the  nerve  more  fully,  the  hand  of  the  masseuse  may  be  placed 
round  the  foot  so  that  dorsi-flexion  of  the  latter  can  be  carried  out  at  the 
same  time.) 

4.  Flexion  of  tiie  leg,  followed  by  flexion  of  the  thigh  obliquely  upon  the 
abdomen. 

5.  Flexion  of  the  thigh,  leg  extended. 

6.  Abduction  and  adduction  of  the  thigh. 

7.  Leg  rolling. 

The  above  treatment  should  be  modified  to  suit  each  individual  patient.  In 
some  cases  only  very  gentle  ellleurage  and  friction  can  be  employed  at  first;  in 
others  it  may  only  bo  possible  to  work  on  either  side  of  the  nerve.  Sometimes 
firm  centrifugal  stroking  over  the  course  of  the  nerve  in  the  thigh  and  leg  is 
found  to  relieve  the  pain. 

When  the  i)atient  is  up, a  good  exercise  for  stretching tlie  nerve  is  as  follows: — 

The  patient  stands  on  the  unail'ected  leg,  with  the  liands  on  the  hips ;  the 
leg  on  the  allected  side  is  extended  forward  and  the  heel  is  placed  upon  a  stool 
in  front. 

The  patient  then  bends  the  trunk  over  the  thigh  as  far  as  possible,  taking 
care  not  to  bend  the  knee  in  so  doins. 
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WlilTKK'S  CKAMP 

Writer's  cramp  is  the  most  common  form  of  the  disoaso  known  as  "  occu])ation 
I  spasm"  or  "occuixition  neurosis."  It  is  usually  the  result  of  tlie  over-use  of  the 
muscles  of  the  thumb  and  fingers  which,  arc  emi)loyed  in  the  act  of  writing', 
namely,  the  intrinsic  muscles  of  the  thuml),  opponens  pollicis  and  Hexor  brevis 
pollicis,  the  adductor  pollicis,  the  first  dorsal  interosseus,  also  the  extensor  h^ngus 
and  brevis  pollicis  and  first  and  second  lumbricals.  Occasionally  this  form  of 
cramp  occurs  in  subjects  who  are'  not  in  the  habit  of  writing  much.  Some 
people  employ  only  the  finger  joints  when  writing,  others  the  wrist  as  well,  and 
others  again  the  elbow  and  even  the  shoulder.  The  greater  the  range  of  joints 
employed,  the  less  the  liability  to  writer's  cramp.  Tlie  syinpfoyns  are  muscular 
weakness,  tremor,  pain,  and  spasm  in  varying  degrees;  but  these  may  not  all  be 
present  in  every  case.  The  intrinsic  muscles  of  the  thumb  and  index-finger  are 
first  attected,  and  become  more  or  less  unable  to  hold  or  guide  the  pen.  If  the 
disease  is  not  arrested  at  this  stage  the  superficial  and  deep  muscles  on  the  front 
of  the  forearm  become  involved,  and  finally,  in  severe  cases,  those  of  the  arm  and 
shoulder.  Frequently  there  is  great  tenderness  in  places  along  the  comse  of  the 
radial  (o.T.  musculo-spiral),  median,  and  ulnar  nerves.  The  cause  of  writer's  cramp 
and  allied  forms  of  spasm — such  as  pianist's,  violinist's,  and  milker's  cramp — is  said 
j  to  be  irritation,  due  to  nutritive  changes  which  occur,  either  somewhere  in  the 
course  of  a  motor  nerve  from  its  centre  to  its  periphery  or  in  the  centre  itself. 

Treatment. — For  massage  treatment  the  patient  should  be  seated.  The 
'masseuse  should  also  sit  while  manipulating  the  hand  and  forearm.  A  pillow 
i  should  be  placed  on  her  knee,  upon  which  the  patient's  arm  can  rest  comfortably. 
I  All  the  movements  given  for  the  hand  and  arm  in  "general  massage"  should  be 
: employed;  gentle  vibrations  along  the  affected  nerve  trunks  may  be  added,  and 
also  tapotement  over  the  extensor  and  supinator  muscles  of  the  hand.  The 
'muscles  of  the  shoulder  and  pectoral  regions  should  then  be  manipulated,  and, 
I  lastly,  the  cervical  and   upper  dorsal  regions  of  the  spine. 

I       the  patient  should  be  encouraged  to  carry  out  the  following  exercises  several 
{times  during  the  day  in  order  to  bring  into  action  the  muscles  which  antagonise 
those  employed  when  writing: — 
I       1.  Extension  of  the  fingers. 

2.  Abduction  of  the  fingers.  In  this  exercise  the  fingers  are  separated  from 
each  other.  The  patient  can  oppose  the  movement,  and  so  make  it  a  more 
I  vigorous  one,  by  placing  the  index-finger  and  thumb  of  the  other  hand  on  either 
(side  of  the  extended  fingers,  or  resistance  can  be  made  by  another  i»erson  in  the 
same  way.  It  should  be  carefully  graduated  to  suit  the  condition  of  tlie  muscles, 
o.  Extension  and  supination  of  the  forearm. 

4.  Abduction  of  the  arm. 

5.  Lateral  circumduction  of  the  extended  arm. 

As  the  patient's  condition  improves,  short  writing  exercises  may  be  given  to 
promote  co-ordinate  movement.  The  masseuse  should  be  careful  to  handle  the 
limb  very  gently  at  first,  and  not  to  tire  the  muscles  l>y  either  too  vigorous  or 
too  prolonged  massage.  The  arm  should  also  be  carefully  protected  from  coKl 
during  the  treatment,  and  subsequently. 

CHOREA 

Chorea  is  a  disease  of  the  nervous  system  which  occurs  most  frequently  during 
[the  period  of  childhood.  It  is  much  more  common  in  females  than  males,  and  in 
adult  life  the  latter  are  very  rarely  alluctcHl. 

Pdieumatic  infection  is  now  recognised  as  the  chief  exciting  cause.  Predis- 
posing factors  are :  an  hereditary  or  acquired  nervous  disposition,  overwork,  fright, 
worry,  and  pregnancy. 

I  Symptoms.— {!)  Involuntary  and  irregular  movements,  which  generally 
I  affect  all  the  muscles  in  turn,  and  which  interfere  with  their  proi>er  control. 
1(2)  Mental  restlessness  and  irritability,  etc.     (3)  Indistinct  and  hesitating  specclL 
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(4)  Muscular  weakness  and  wasting,  terminating,  in  some  cases,  in  actual  paralysis. 

(5)  Rheumatic  symptoms,  of  wliich  the  most  important  is  heart  disease. 
Treatment. — In  the  acute  stage  this  consists  of  rests  in  bed,  a  plentiful  diet, 

and  soothing  massage.  It  will  be  necessary  for  the  masseuse  to  work  with  one 
hand  only,  using  the  other  to  support  and  steady  the  patient,  or,  in  some  cases,  it 
may  be  necessary  for  an  attendant  to  hold  the  child  while  the  massage  is  carried 
out.  Eilleurage  and  soothing  strokings  only  should  be  given  in  the  early  stages. 
Later,  in  atonic  cases,  as  the  movements  subside,  petrissage  and  kneading  may  be 
carefully  introduced.  Tercussion  and  vibration  should  be  omitted  altogether. 
Exercises  form  a  very  important  part  of  the  treatment.  These  should  be  passive 
at  first,  then  active,  and  lastly  resistive.  Their  aim  is  to  re-educate  the  limbs  as 
well  as  to  strengthen  the  muscles  and  improve  the  general  health  of  the  patient. 
When  allowed  up,  the  patient  should  be  directed  to  carry  out  free  movements  of  the 
arms,  legs,  and  trunk.  Balance  exercises,  such  as  heel  raising  knee  bending,  tip- 
toe walking,  etc.,  are  particularly  useful.  Heart  treatment  may  be  necessary,  and 
it  is  very  important  in  all  cases  not  to  tire  the  patient. 

INSOMNIA  I 

Massage  for  insomnia  should  be  given  in  the  evening,  if  possible  at  the  patient's 
usual  bedtime.     Before  commencing,  the  masseuse  should   lower  the  lights  and    ,„ 


Spine. 


attend  to  the  fire  if  necessary.  Most  attention  in  these  cases  should  be  given  to 
the  back  and  head,  but  massage  of  the  limbs,  especially  of  the  legs,  is  usually 
necessary  to  improve  defective  circulation  and  to  allay  nervous  restlessness. 

The  limbs  should  be  manipulated  first,  then  the  back,  and  lastly  the  head  and 
neck.  The  movements  for  the  back,  head,  and  neck  should  be  carried  out  slowly 
and  rhythmically.  If  the  insomnia  is  caused  by  cerebral  congestion,  centrifugal 
eHleurage,  kneading,  and  friction  should  be  employed  upon  the  limits  ;  if  by  cerebral 
anicmia,  the  movements  should  be  directed  centripetally.  With  the  exception  of 
percussion,  all  the  movements  employed  for  the  back  in  general  massage  may  h'' 
given,  and  the  following  added  as  being  particularly  soothing: — 

Stroking  of  the  Spme.—{a)  Stroke  the  spine  from  the  occiput  to  the  sacrum 
with  the  palmar  surface  of  each  hand  alternately  (Fig.  173). 

(6)  Place   the  fingers  of  the  left  Viand  upon  those  of  the  right,  then  apply 


FUNCTIONAL  DISORDERS  OF  'rilK  NERVOUS  SYSTEM        361 

circular  stroking  slowly  down  the  whole  length  of  the  .sitinc  with  tlie  p.uls  of  the 
fingers  of  the  riglit  hand. 

The  hack  having  heen  nianij)u]ated,  the  patient  is  plaeed  again  in  the  lying 
position.  If  a  warm  drink  or  nourishment  of  any  kind  has  heen  ordered,  it  shoidd 
be  given  hefore  passing  on  to  massage  of  the  head  and  neck,  so  as  not  lo  disturb 
the  patient  at  the  conclusion  of  the  treatment. 

For  massage  of  the  head,  see  Chapter  V.,  ]>.  284. 

When  the  head  has  been  manipulated  the  following  movements  may  Ik;  earried 
out  for  the  neck  : — 

1.  Ejflcura(je. — {a)  Place  the  palmar  surface  of  the  extended  lingers  upon  the 
neck  helow  the  ears,  and  stroke  tirndy  in  a  downward  and  lateral  direction 
towards  the  shoulders. 

{h)  Stroke  iu  a  downward  direction  over  the  jugular  veins. 

2.  Friction. — Employ  friction  upon  the  posterior  and  anterior  aspects  of  the 
neck. 

Should  sleeplessness  be  caused  by  indigestion,  abdominal  massage  should  be 
ui\tMi  in  the  morning,  between  the  patient's  breakfast  and  luncheon  hours,  as 
massage  of  the  abdomen  lias  often  an  exciting  cllect  when  given  at  night. 


CHAPTER   XIII 
DISEASES   OF   OBSCURE   ORIGIN 

FiBROsiTis— Lumbago— Rheumatism— Volkmann's  Isch.«mic  Contracture 

FIBEOSITIS 

In  a  paper  read  at  the  British  Medical  Association  at  Brighton  in  July  1913,  and 
published  in  the  British  Medical  Journal  of  4th  October  1913,  Dr.  A.  P.  Luff' defines 
tibrositis  as  follows :  "  The  essential  pathological  change  in  fibrositis  is  an 
inflammatory  hyperplasia  ^  of  the  white  fibrous  tissue  in  various  parts  of  the  body, 
associated  with  exudation  and  proliferation  of  the  connective  tissue  elements, 
leading  to  swelling  and  thickening  of  the  affected  fibrous  tissues.  This  condition 
may  undergo  absorption  and  so  completely  disappear,  or,  if  not  suitably  treated, 
it  may  pass  on  to  organisation  with  the  formation  of  nodules  and  patches  of 
thickening. 

"  The  articular  structures  proper — synovial  membrane,  cartilage,  and  bone— are 
not  primarily  affected,  but  the  parts  implicated  are  the  fibrous  tissues  of  the  joints, 
muscles,  and  bones,  especially  the  aponeurosis  and  insertions  of  the  muscles,  the 
muscle  sheaths  in  which  the  muscle  spindles  lie,  the  bursae,  fascia^  the  fibrous 
ligaments  and  capsules  of  the  joints,  and  the  periosteum.  Such  affections  cause 
pain  and  stiffness  in  the  structures,  are  specially  apt  to  recur,  and  are  conmionly 
referred  to  as  rheumatic  or  even  gouty  in  their  origin.  This  intiammatory  hyper- 
plasia of  the  fibrous  tissues  occurs  in  patches,  and  is  started  by  exposure  to  wet 
or  cold,  by  injury,  or  by  some  irritant,  microbic  or  toxic,  conveyed  in  the  blood. 
Sudden  movement  of  the  affected  muscles  generally  causes  excruciating  pain,  while 
the  local  pain  on  pressure  is  one  of  the  most  diagnostic  features  in  these  cases. 

"  The  indurations  may  be  widespread,  but  are  generally  well  defined,  and  vary 
in  size  from  an  eighth  of  an  inch  to  one  inch  in  diameter.  They  may  be  situated 
in  the  subcutaneous  tissue,  the  muscles,  tendons,  aponeurosis,  the  capsules  and 
ligaments  of  the  joints,  the  bursa?,  the  sheaths  of  the  nerves,  and  periosteum." 

Dr.  Luff'  attributes  the  onset  of  the  condition  to  exposure  to  cold  and  wet; 
sudden  changes  in  the  temperature  ;  local  injuries  in  which  tendons  and  ligaments 
are  strained  ;  absorption  of  irritating  toxins  from  the  alimentary  tract,  such  as 
occurs  in  cases  of  constipation,  dyspepsia,  and  colitis;  toxic  absorption  in  tonsillitis 
and  ])haryngitis ;  and  the  specific  nucrobe  or  its  toxin  met  with  in  iniluenza  and 
feverish  cold. 

Muscular  rheumatism,  so  called,  is  one  of  the  most  common  forms  of  fibrositis, 
and  gives  rise,  according  to  the  muscles  affected,  to  stiif  neck,  stiff'  shoulder, 
headache,  intercostal  rheumatism,  and  lumbago.  The  fibrositis  in  the  last-named 
condition  is  commonly  set  up  by  strain  of  the  muscles  attached  to  the  back  of  the 
sacrum.  The  inllammatory  process  may  extend  to  the  sheath  of  the  sciatic  nerve, 
and  set  up  sciatica. 

Fibrositis  may  also  occur  in  the  abdominal  muscles,  and  may  be  mistaken  for 
appendicitis,  ovarian  or  other  diseases. 

Other  forms  are:  fibrositis  of  the  bursas  particularly  the  subacromial  bursa; 
^  Ilyiicrphbia^aii  excessive  growth  of  normal  tissue  cluiueuta. 
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fibiositis  of  the  plantar  fascia;  of  the  jointfi,  those  of  the  knuckles  anel  fingers 
bein.cj  most  often  allected ;  and  cluonic  fibrositis  of  the  subcutaneous  tissue. 

The  thickenings  and  nodules  wliich  remain  after  an  attack  of  Hbrusilis  in  the 
neighbourliood  of  the  brachial  plexus  or  of  the  nerve  trunks  set  up  tenderness 
and  pain,  sometimes  very  acute,  which  may  be  mistaken  for  neuritis. 

I'vcatment. — The  treatment  in  the  early  stages  of  acute  cases  consists  of 
rest  and  external  applications  in  the  form  of  hot  fomentations  and  liniments. 
Ixiter,  and  in  chronic  cases,  radiant  heat,  ionisation,  massage,  and  exercises  are  in- 
licated.  Tiie  massage  manipulations  in  many  cases  must  be  gentle  at  first,  but  as 
50on  as  possible  vigorous  work  should  be  done  to  disperse  the  thickenings  and 
lodulos.  Deep  frictions,  strong  kneadings,  and  petrissage  should  be  given  over 
.he  allected  area,  even  though  the  manipulations  may  be  painful  to  the  patient, 
[onisation  of  the  atlected  tissues  before  the  massage  has  usually  a  very  marked 
effect  in  lessening  this  pain  and  tenderness.  It  enables  the  operator  to  work 
nore  deeply  than  is  possible  otherwise,  with  little  discomfort  to  the  i»atient. 
L'assive  and  graduated  active  movements  for  the  muscles  involved  sliould  also  be 
;iven. 

In  cases  of  fibrositis  of  joints  and  tendon  sheatlis,  massage  should  be  given 
iibout  the  aflected  part.  The  latter  should  not  be  directly  manipulated  until  tJje 
licute  symptoms  have  completely  disappeared. 

LUMBAGO 

This  a  form  of  fibrositis  which  may  be  primarily  set  up  in  the  luml)ar  nniscles 
i)y  chill,  damp,  or  gastro-intestinal  disturbances,  such  as  constipation  and 
^lyspepsia ;  or  it  may  be  the  result  of  over-strain  of  the  muscles,  usually  at  their 
ibrous  attachment  to  the  back  of  the  sacrum,  the  affection  extending  through  the 
umbar  region  and  sometimes  to  the  sacro-iliac  joint  and  to  the  sheath  of  the 
ciatic  nerve. 

The  si/mptonis  of  the  acute  form  are :  severe  pain  whicli  is  aggravated  on 
iiovement,  muscular  tenderness,  and  stiffness.  The  chronic  form  may  come  on 
nsidiously  or  it  may  follow  an  acute  attack,  especially  if  this  lias  been  caused  by 
itrain  of  tendons  or  ligaments.  The  symptoms  are  less  severe  than  in  the  acute 
orm.     There  may  be  residual  thickenings  in  the  part. 

I  Treatment. — 'hie  treatment  of  acute  lumbago  in  the  early  stages  consists  of 
lest,  hot  fomentations,  and  the  apjtlication  of  liniments.  Later,  radiant  heat, 
ionisation,  and  massage  are  given.  The  latter  should  be  gentle  at  first,  consist- 
iig  of  strokings,  frictions,  and  vibrations.  Easy  active  movements  should  be 
Tadually  introduced. 

For  chronic  cases  vigorous  massage  is  necessary.  It  is  often  useful  to  precede 
he  rubbing  by  radiant  heat  or  ionisation. 

ARTHRITIS   DEFORMANS,  OR  CHRONIC  RHEUMATISM 

This  disease,  although  extremely  common  and  having  well-marked  character- 
sties  in  many  cases,  is  so  varied  in  its  manifestations  tiiat  its  real  nature  and 
tiology  are  still  obscure,  as  may  be  judged  from  the  many  names  that  have  been 
pplied  to  it,  such  as  chronic  rheumat(jid  arthritis,  rheumatic  gout,  arthritis 
eformans,  arthritis  senilis,  arthritis  sicca,  etc.  The  jtrobable  explanation  is  that 
here  are  several  separate  diseases  grouped  together,  each  with  a  separate  cause, 
nd  with  only  one  ]>oint  of  definite  resemblance,  that  is,  a  chionic  or  subacute  in- 
ammation  of  one  or  many  joints,  wliich  tends  to  progress  to  more  or  less  comjdele 
.isorganisiition  of  the  joint  attacked,  and  without  as  a  rule  evident  cause  or  con- 
titutional  symptoms.  Rut  as  our  knowledge  increases  we  are  becoming  gra(hially 
ble  to  distinguish  between  fairly  definite  types  of  the  disease,  and  to  assign  a 
ause  or  group  of  causes  to  each  of  these  tyjtes. 

Patholoijieal  Chauf/es.—The  changes  affect  both  the  articular  cartilage,  the 
ynovial  membrane,  and  the  peri-articular  structures.  The  most  definite  and 
ommon  change  is  in  the  articular  cartilage,  which  becomes  worn  away  over  the 
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surfaces  of  the  bone  exposed  to  friction,  so  that  the  ends  of  tlie  bone  finally 
become  smooth  and  polished,  eburnated,  or  worn  into  grooves  and  ridges.  The 
edges  of  the  cartilage  become  at  the  same  time  overgrown  so  that  "lipping" 
occurs  round  the  joint,  and  this  development  of  new  bone  may  even  involve  the 
synovial  membrane  and  ligaments.  The  synovial  membrane  becomes  thickened, 
forming  fringes  and  villi.  The  peri-articular  structures  become  infiltrated  and 
swollen,  the  ligaments  and  tendons  in  some  cases  disappearing  or  becoming  parti- 
ally ossified.  Heberden's  nodes  are  nodules  of  bone  which  develop  in  the  inter- 
phalangeal  joints  of  the  fingers.  The  disease  is  usually  accompanied  by  markoil 
atrophy  of  the  muscles,  also  in  some  cases  by  contractions,  neuritis,  and  troplur 
disturbances.     In  different  cases  these  various  changes  occur  in  varying  degrees. 

An  arbitrary  classification  of  the  different  forms  of  arthritis  deformans  is  im- 
possible in  the  present  state  of  our  knowledge  on  the  subject,  but  the  followiii.: 
will  serve  for  purposes  of  description  and  is  probably  the  simplest  of  the  many 
proposed  : — 

1,  Polyarticular  Arthritis  Deformans. — In  this  form  of  the  disease  ii 
is  usually  the  smaller  joints  of  the  body  that  are  involved,  specially  those  of  tiic 
hands  and  feet,  the  corresponding  joints  of  both  sides  being  generally  attacked. 
In  some  cases  there  may  be,  during  some  stage  of  the  progress  of  the  disease,  an 
involvement  of  some  of  the  larger  joints  as  well.  This  type  of  the  disease  may  be 
further  subdivided  according  as  to  whether  it  is  (a)  chronic  or  (h)  acute. 

(a)  The  chronic  form  usually  attacks  elderly  people,  women  perhaps  more  than 
men,  and  leads  to  a  very  typical  deformity  of  the  hands,  where  the  fingers  arc 
deflected  towards  the  ulnar  side.  The  joints  become  stiff  and  swollen;  theyaiv 
tender,  and  may  develop  Heberden's  nodes.  There  is  grating  and  pain  on  movi- 
ment.  Muscular  wasting  is  usually  very  marked.  Pain  is  a  variable  symptom ; 
there  may  be  little  or  none  except  when  the  joint  is  moved,  or  it  may  be  very 
acute,  and  is  worse  at  night.  The  patient  usually  suffers  from  great  depression 
the  result  partly  of  pain,  inability  to  get  about,  and  muscular  weakness.  Othei 
symptoms  may  be  :  local  sweating,  glossiness  of  the  skin,  pigmentation,  and  raiiid 
pulse.  Anremia,  dyspepsia,  constipation,  and  cardiac  weakness  may  be  associated 
with  the  arthritic  condition.  ,  . 

Though  there  may  be  intermissions,  the  disease  tends  to  progress  steadily  till;| 
the  patient  may  be  entirely  crippled. 

(b)  The  acute  polyarticular  variety  is  usually  seen  in  younger  patients,  ami 
frequently  seems  to  be  brought  about  by  the  absorption  of  toxins  from  some  definitr 
source,  pyorrhoea  alveolaris,  leucorrhoea,  and  other  septic  foci.  It  is  chiefly  in, 
such  cases  as  these  that  the  brilliant  results  of  vaccine  treatment  have  been' 
obtained,  an  antagouous  vaccine  being  prepared  from  the  septic  focus.  It  is  on 
account  of  these  successes  that  the  present  tendency  has  arisen  for  vaccine  treat-i 
ment  in  all  cases  of  rheumatism.  In  some  of  these  cases  there  may  be  a  definite, 
rise  of  temperature,  and  if  tliis  is  accompanied  by  involvement  of  some  of  the; 
larger  joints,  the  case  may  easily  be  mistaken  for  one  of  acute  rheumatic  fever.       | 

The  treatment  consists  in  the  first  place  of  the  removal  of  the  cause  when| 
possible — this  alone  may  arrest  the  disease — and  of  vaccine  inoculation  in  suitablei 
cases.  The  patient  should  wear  woollen  clotliing  and  have  plenty  of  fresh  air  and] 
good  food.  A  liberal  meat  diet  is  indicated,  a  preponderance  of  starchy  foodsj 
tending  to  produce  disturbances  of  digestion.  Barley  water  and  salutaris  waterj 
are  recommended  as  being  beneficial  drinks.  Saline  aperients  are  best  if  required  \i 
cascara  and  the  derivatives  of  seima  should  not  be  given.  Hydro-therapeutic] 
measures,  such  as  the  Aix  douche,  are  often  of  value,  especially  in  chronic  cases.) 
Kadiant  Iieat,  ionisation,  massage,  and  passive  and  active  movements  are  ordered 
in  subacute  and  chronic  cases.  The  massage  and  exercises  are  best  given  aft<i 
an  application  of  radiant  heat  or  ionisation,  which  soften  and  relax  the  tissue- 
considerably  in  many  cases,  and  make  movement  easier.  Frictions  round  the  jouii- 
are  especially  useful  in  reducing  thickenings  in  the  capsules  and  pcri-articulai 
structures.  Clapping  with  cupped  hands  is  also  a  good  movement  in  chronu 
cases  to  promote  better  circulation  through  the  part,  but  should  not  be  given  i| 
there  is  any  fear  of  the  recurrence  of  acute  symptoms.     For  tiie  same  reason  all; 
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the  movements  for  the  joint  shouhl  be  carefully  graduated.  Ti»e  muscles  which 
move  it  should  be  manipulateil  to  ])revent  atrophy.  Vii)ratious  and  tiiputement 
should  be  given  over  those  which  are  stretched,  but  oiuitled  for  the  contracted 
groups. 

Passive  and  active  movements  of  the  joints  are  given  to  stretch  contractures 
and  adhesions  and  so  improve  mobility,  and  to  strengthen  the  wasted  muscles. 
Auicmia,  cardiac  weakness,  dys])cpsia,  and  constipation  should,  if  present,  be 
suitably  treated  by  gymnastic  treatment. 

2.  JMEonarticular  Arthritis  Deformans. — This  form  of  the  disease  usually 
attacks  the  larger  joints,  hip,  knee,  and  .shoulder;  more  than  one  may  be  involved 
at  the  same  or  dill'erent  times.  It  is  frequently  started  by  an  injury  to  the  joint 
in  an  elderly  person.  It  may  begin  suddenly,  or  insidiously,  and  is  very  chronic  in 
its  course.  The  osseous  changes  are  usually  well  marked,  leading  to  lipping  of  the 
cartilages,  creaking  and  grating  on  movement;  pain,  especially  at  night  and  on 
changes  of  the  weather,  is  a  marked  symptom.  Movements  become  more  and 
more  impaired,  deformity  becomes  obvious,  and  the  joint  may  finally  liecome 
completely  crippled  from  pain  and  the  interlocking  of  the  overgrown  edges  of 
cartilage.     The  patient  may  enjoy  fair  general  health. 

I  Treatment. — Bier's  treatment  by  passive  congestion  is  sometimes  used  with 
success,  for  the  relief  of  pain,  in  the  stage  marked  by  synovial  efhision.  Its  object 
is  to  increase  the  natural  reaction  of  the  tissues  by  promoting  venous  hypenemia 
in  the  affected  joint.  Tliis  is  effected  by  means  of  an  elastic  bandage,  apjilied  over 
lint  above  the  joint,  and  with  sufficient  pressure  to  cause  congestion  of  the  veins 
without  impeding  the  arterial  flow  of  blood  to  the  part.  This  is  kept  on  until  the 
I  pain  subsides,  and  is  repeated  when  necessary.  At  a  later  stage,  radiant  heat, 
massage,  and  passive  and  active  movements  are  usually  commenced.  The  technique 
j  of  the  massage  treatment  is  the  same  as  that  indicated  for  the  polyarticular  variety, 
I  but  if  there  are  extensive  changes  in  the  bone  little  can  be  done  and  the  results 
i  are  disappointing. 

There  is  another  form  of  arthritis  in  which  the  vertebrae  are  the  seat  of  the 
disease,  and  which  is  known  as  spondylitis  deformans.  In  some  cases  the  spine 
alone  is  affected,  in  others  the  hip  and  shoulder  joints  may  also  be  involved.  The 
I  cervical  region  only  may  be  affected.  If  the  lumbar  spine  is  involved,  sciatica  may 
! result.  Tlie  intervertebral  discs  undergo  absorption,  and  there  may  lie  complete 
i  general  ankylosis  of  the  spine,  with  kyphosis  and  fixation  of  the  ribs.  Tain, 
I  panesthesia,  and  muscular  atro})hy  ensue  from  pressure  over  the  nerve  roots. 
This  form  of  arthritis  generally  alfects  elderly  men  of  the  poorer  classes. 

ACUTE  RHEUMATISM  (RHEUMATIC  FEVER) 

This  is  an  acute  infective  disease  now  said  to  be  almost  undoubtedly  due  to  a 
i  specific  micro-organism.  The  disease  occurs  most  often  between  the  ages  of  ten 
land  twenty,  but  little  children  and  also  adults  between  twenty  and  thirty  are 
i  connnonly  affected. 

I  Predisposing  factors  are:  (1)  Season;  it  has  been  shown  that  the  disease  most 
i  usually  occurs  during  dry  seasons.     (2)  Heredity.     (3)  Chills. 

Symptoms. — A  temperature  which  may  run  from  100°  to  10.*-.°,  raj>id  pulse, 
!  sweating,  arthritis  of  the  joints  with  i)ain  and  swelling,  inllammation  of  tiie  fibrous 
i  tissues.     There  may  be  furred  tongue  and  constipation.     All  the  joints  of  the  body 

may  be  involved,  but  chieHy  those  of  the  wrist,  elbows,  aid<les,  and  knees.  The 
I  disease  may  subside  in  some  joints  and  then  reajipear  in  others.  In  children  the 
I  heart  is  sometimes  mainly  aliected,  the  arthritis  being  latent  or  altogether  absent. 

Complication. — Endocarditis  is  much  the  most  common  of  these,  and  the 
I  mitral  cusps  are  most  usually  affected.  Other  complications  are  jn'ricardilis, 
'  myocarditis,  pleurisy,  pneumonia,  cliorea,  the  formation  of  tibrous  nodules  in  the 
;  subcutaneous  tissues  of  the  hands,  feet,  and  other  regions,  skin  eruptions,  liyper- 
,  pyrexia  (sudden  rise  of  teni])erature,  generally  a  fatal  condition). 
\        The  treatment  consist.s,  during   the  acute  stiij^'e,  of  confinenjent  to  bed.     The 

limbs  are  wrapped  in  hot,  dry  wool,  kept  in  yUw  by  bandages.     Drugs  are  given 
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to  cut  short  the  disease.  Eheuraatic  fever  is  not  often  fatal,  but  it  may  recur.  It 
usually  lasts  for  a  week  or  a  fortnight,  and  convalescence  is  prolonged. 

In  most  cases  the  intiammation  suljsides  completely,  leaving  no  after-effects. 
In  some,  wlien  the  joints  remain  swollen  and  stiff,  massage  and  passive  movements 
preceded  by  hot-air  treatment  are  indicated  to  break  down  adhesions  and  promote 
absorption.  The  movements  should  be  very  gentle  at  first,  and  carefully  graduated 
as  regards  strength  for  fear  of  a  recurrence.  The  treatment  should  be  at  once 
suspended  if  there  is  increase  of  swelling  or  pain,  and  this  should  be  reported  to 
the  doctor.  In  all  cases  of  rheumatic  fever,  massage  and  passive  movements  might 
be  carried  out  witli  benefit  for  a  week  or  so  before  the  patient  is  allowed  up,  in 
order  to  strengthen  the  muscles  and  render  the  joints  more  supple. 

When  the  heart  is  involved,  as  it  generally  is,  convalescence  is  tedious  and 
prolonged.  Tlie  patient  is  kept  in  bed  for  at  least  a  month,  and  in  some  cases 
longer,  after  the  fever  has  subsided. 

Before  being  allowed  up,  massage  treatment  may  be  begun,  consisting  of  gentle 
manipulation  of  the  limbs,  passive  and,  later,  active  movements,  and  local  heart 
treatment.  The  pulse  sliould  be  taken  before  and  during  the  treatment.  Any 
irregularity  or  increase  in  its  rate  is  an  indication  that  the  massage  is  too  strong, 
and  must  be  modified  or  suspended  until  the  doctor  has  been  consulted. 

VOLKMANN'S  ISCHEMIC  CONTRACTUEE 

This  condition  is  caused  by  interference  with  the  blood  supply  of  the  part  by 
tight  bandaging,  splints,  and  sometimes  after  injury  to  the  brachial  artery  at  the 
elbow.  It  occurs  most  often  after  fractures  in  tiie  neighbourhood  of  tlie  elbow  or 
those  of  the  forearm.  There  is  partial  paralysis  and  contraction  of  the  muscles. 
The  flexors  of  the  wrist  and  fingers  are  most  often  affected ;  they  become  tense  and 
contracted.  The  wrist  is  slightly  flexed,  the  hand  is  pronated,  the  proximal 
phalanges  of  the  fingers  are  extended  and  the  two  distal  ones  are  flexed. 

The  treatment  in  the  early  stage  consists  of  daily  massage  of  the  liand  and 
arm,  with  graduated  extension  of  the  fingers  and  wrist,  beginning  at  the  distal 
phalangeal  joints.  At  first,  extension  of  the  fingers  can  only  be  carried  out  when 
the  wrist  is  fully  flexed.  In  order  more  easily  to  replace  the  splint  for  keeping  the 
fingers  extended,  the  wrist  and  metacarpo-phalangeal  joints  should  first  be  flexed. 


CHAPTER   XIV 

Lubricants— Fomentations— Bandages 

LUBRICANTS 

In  giving  massage  it  is  bettor,  as  a  rule,  not  to  employ  lubricants,  as  dry  rubbing 
has  a  more  stimulating  ellect  upon  the  tissues,  and  is  usually  preferred  by  the 
; patient.  In  cases  such  as  the  following,  however,  their  use  is  both  necessary  and 
[beneficial : — 

I  When  the  patient  is  a  young  child,  or  a  rickety  subject,  or  is  very  old  or 
emaciated;  when  masseeiug  stiff  joints,  or  a  limb  which  has  been  in  splints;  in 
all  cases  where  the  skin  is  very  sensitive,  dry,  or  hairy.  The  following  lubricants 
are  recommended: — 

I  Cocoa-nut  butter,  cocoa-nut,  olive  and  neat's-foot  oil,  white  vaseline,  and  lanoline. 
The  masseuse  should  only  rub  a  small  amount  of  the  lubricant  upon  her  hands 
when  required,  as  the  application  of  much  oleaginous  matter  is  objectionable  from 
every  point  of  view.  Lubricants  should  not  be  employed  when  giving  electrical 
massage,  as  oil  is  a  bad  conductor  of  electricity. 

If  the  patient  perspires  much,  or  if  in  warm  weather  the  manipulator's  hamls 
become  moist,  a  little  powder  (boric  or  talcum)  may  be  used. 

FOMENTATIONS 

Fomentations  are  ordered  to  relieve  pain,  and,  in  cases  of  acute  inflamma- 
'tion,  to  hasten  suppuration.  Their  application  causes  dilatation  of  the  superficial 
;vessels  of  the  part,  and  increases  the  fiow  of  blood  through  tliem.  In  this  way 
[tension  in  the  more  deeply  situated  vessels,  and  consequent  pressure  upon  the 
isensory  nerves,  is  relieved.  The  method  of  preparing  and  applying  a  fomentation 
lis  as  follows : — 

I  Place  a  wringer  or  thick  towel  across  a  bowl  or  basin,  and  upon  this  lay  from 
two  to  four  folds  of  coarse  ilannel  (a  piece  of  old  blanket  answers  the  purpose 
well).  Then  pour  boiling  water  over  the  fiannel,  wring  it  dry,  and  carry  it  to  the 
bedside  in  the  wringer.  Next  shake  out  the  folds,  apply  the  fiannel  to  the  part, 
and  cover  with  a  piece  of  mackintosh  or  jaconet  large  enough  to  completely  overlap 
the  fomentation.  Over  this  again  \Aace  a  piece  of  dry  fiannel.  In  the  case  of  a 
limb  this  covering  should  be  large  enough  to  completely  encircle  the  part,  and  the 
ends  should  be  fastened  together  with  safety  pins.  In  this  way  tlie  neco.s.sity  for 
apjdying  a  bandage  to  keep  the  fomentation  in  position  is  obviated,  an  advantage 
when  it  is  desirable  to  keep  the  parts  perfectly  quiet.  Fomentations  should  be 
changed  about  every  fifteen  or  twenty  minutes,  and  sometimes  oftener ;  they  should 
never  be  left  on  until  they  are  cold.  Two  stu])es  should  be  kept  in  use,  one 
should  be  drying  while  tlie  other  is  on  the  patient.  The  patient's  skin  should  be 
dried  before  eacli  fresh  application. 

If  a  boric  fomentation  is  ordered,  two  or  three  thicknesses  of  boracic  lint,  or 
some  gangee  tissue  sprinkled  witii  boracic  powder,  should  be  used  instead  of  the 
flannel,  and  applied  in  the  same  way.  When  the  stuping  is  stopped  it  is  advisable 
to  keep  the  parts  covered  with  cotton  wool  or  fiannel  for  two  or  three  days,  to 
prevent  cold. 

Cold  Compresses. — Cold  compresses  are  used  to  reduce  inflammation. 
They  are  made  and  applied  in  the  following  way : — 
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Two  or  three  layers  of  lint  or  linen  are  wrung  out  of  cold  water,  applied  to  the 
inflamed  area,  and  covered  with  a  piece  of  jaconet.  If  an  iced  compress  is  ordered, 
a  piece  of  ice,  partially  covered  with  flannel  to  prevent  it  from  dissolving  quickly, 
is  placed  in  the  water.  A  second  compress  should  be  kept  upon  the  ice  while  tlie 
other  is  in  use.     They  should  be  changed  frequently. 

Lotions, — Medicated  lotions  are  sometimes  ordered  for  inflamed  joints,  etc., 
to  promote  absorption  through  the  skin.  These  may  be  either  evaporating  or  non- 
evaporating.  In  ap])lying  an  evaporating  lotion  a  single  layer  of  lint  should  be 
.saturated  and  laid  uncovered  upon  the  part.  A  non-evaporating  lotion  should 
be  prepared  and  applied  in  exactly  the  same  way  as  an  ordinary  cold  compress. 

BANDAGES 

All  bandages  may  be  divided  into  two  classes, — simple  and  compound.  A 
simple  bandage  is  made  of  one  piece  of  material,  a  compound  of  two  or  more. 
Under  each  of  these  heads  many  varieties  are  foiuid,  both  as  regards  material  and 
shape,  to  suit  the  purposes  and  tiie  different  parts  of  the  body  for  which  they  are 


Fig.  174.— Fir.uRF,  of  8  of  tiik  Nkck  and  Axilla. 

needed.     Tlie  materials  chiefly  used  in  making  them  are   gauze,   linen,   llanncl, 
elastic  webbing,  and  rubljer.     Bandages  are  usetl  for  the  following  purposes : — 

1.  To  keep  dressings  and  splints  in  position. 

2.  To  support  and  protect. 

3.  To  exercise  compression. 

4.  To  prevent  movement. 

In  applying  a  bandage  the  chief  points  to  be  observed  are  :  efficiency,  comfort, 
and  neatness,  the  two  first  being  of  paramount  importance.     Of  the  diherent  kinds 
the  roller  bandage  is  the  one  most  commonly  used.     It  is  made  in  diilerent  lengths 
and  widths;  the  latter  are,  approximately,  as  follows  for  the  different  parts: — 
Eur  the  head  .  .  .2    inches  wide. 

body  .  .  .     2^-,  3,  or  4  inches  wide. 

„       fingers  and  toes        .  .       f  inch  wide. 

„       hand  and  wrist        .  -It         » 

„       arm .  .  .  .     1-J  or  2  inches  wide. 

„       leg  .  .  .  .     2"  or  2i 

These  bandages  are  applied  in  various  ways.     There  is  the  spiral  pattern  f(»i 
the  limbs ;  the  figure  of  8  for  the  ankle,  knee,  and  other  parts ;  the  spica  for  tlit> 
slioulder  and  groin  ;  and  the  recurrent,  or  ca])eline,  for  the  head.     In  applying  a  i  j 
roller  bandage  to  a  leg  or  arm,  the  external  surface  of  the  free  end  should  be  ]  jj 
l)laced  upon 'the  medial  side  of  the  limb,  and  sliould  be  overlapped  by  one  or  two 
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initial  turns  so  as  to  fix  it  firmly.  The  bandage  should  then  be  continued  from 
below  upwards  towards  the  trunk,  with  tirm,  even  pressure.  Each  turn  should 
overlap  the  preceding  one  by  one-third  of  its  width,  or  by  more  when  there  is 
swelling.  In  order  tluit  the  bandage  may  tit  the  lindj  .smoothly  wliere  it.s  diameter 
varies,  reverses  should  be  made.  To  make  a  reverse,  the  top  edge  of  the  bandage 
is  fixed  by  the  thumb  of  one  hand 
and  the  baiulage  is  turned  downwards 
or  reversed  so  that  the  u])per  border 
of  one  round  becomes  the  lower  border 
of  the  next.  Keverses  should  not  be 
made  over  a  bony  prominence.  Care 
siiould  be  taken  to  make  tlie  bandage 
surticiently  tight  to  serve  its  purpose 
and  keep  in  position,  without  imped- 
ing the  proper  circulation  of  the  part. 
The  end  of  the  bandage  should  be 
turned  neatly  in  and  confined  by  a 
safety  pin  on  the  lateral  side  of  the 
limb. 

IJollers  made  of  flannel  are  the 
best  for  rheumatic  joints.  They  are 
ilso  better  than  linen  and  cotton  in 
jases  of  cfidema  and  swelling,  on  account  of  their  greater  elasticity  ;  this  enables 
liein  to  expand  and  relax,  to  a  certain  extent,  when  further  swelling  or  reduction 
ikcs  place,  while  continuing  to  support  the  part. 

riain  rubber  bandages  are  sometimes  put  on  to  reduce  swelling  and  for  varicose 
/eins,  but  they  are  not  as  a  rule  recommended.  They  sliould  be  ])erforated,  and 
should  never  be  api)lied  direct  to  the  skin.  The  part 
should  first  be  powdered,  and  a  piece  of  gauze  or  lint 
placed  round  it;  otherwise  evaporation  is  liindered, 
and  heat,  discomfort,  and  wasting  of  tlie  muscles  are 
induced.  No  reverses  should  be  made  in  applying 
this  kind  of  bandage. 

Elastic  webbing  is  used  chiefiy  to  afford  supjwrt 
when  the  patient  begins  to  use  the  limb  after  an 
injury.  It  should  not  be  constantly  worn,  and  should 
always  be  removed  at  night,  as  it  impedes  the  circula- 
tion in  the  part. 

Besides  the  roller,  there  are  X-sliaped,  many- 
tail,  and  triangular  bandages  for  keejting  dressings 
in  position,  and,  in  the  case  of  the  last-nameil,  for 
Bupjjort. 

Tlie  triangular  bandage,  when  used  as  a  sling  for 
the  forearm  and  band,  should  be  arranged  and  applied 
as  follows:  A  s(iuare  ])ieee  of  material  is  folded  in  the 
form  of  a  triangh',  having  a  btise  of  aljout  4.S  inches 
and  a  heiglit  of  2(J  inches.  The  forearm  is  flexed  and 
held  across  the  chest.  'J'lie  hand  is  jilaced  upon  tlie 
middle  of  the  base  of  the  triangle,  the  iiiner  end  of 
wliich  is  carried  straight  up  and  round  the  neck,  on 
the  side  of  the  injured  limb,  while  the  outer  end  is 
passed  across  the  chest  to  the  opposite  side  of  the 
neck  to  tie  with  its  fellow.  The  apex  of  the  triangle 
lould  be  folded  in  under  the  elbow.  A  larger  triangular  bandage  or  sling,  to 
ipport  the  whole  of  the  upper  extremity,  is  applied  as  follows  :  the  forearm 
i  flexed  and  folded  across  tlie  chest;  the  hand  is  ])laced  it  the  ba.se  of  the 
•iangle,  the  inner  end  of  which  is  jjassed  under  the  axilla  of  the  alfccted  arm 
ad  across  the  back  to  the  opposite;  shouMer;  the  other,  (»r  external  half,  is 
rought  across  the  front  of  the  chest  to  the  sjime  ]»oint,  and  the  two  ends 
24 


10.     176.— FiGURK     OF 

THK  Hand  and  Wrisi 
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Fig.  177.— Ascending  SriCA  of 
THE  Groin. 


•"lo.  178.— Roller  Cap  of  the  Knee. 


Fig.  180.— REVER.SED  Spiral 
OF  THE  Foot  and  Leg. 


Fia.  179.— Figure  of  8  of 
THE  Knee. 


Fig.  181.— Figure  of  8  of 
THE  Foot  and  Ankle. 
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are  tied  together.     The  apex  of  the  triangle  should  be  brought  round  the  arm 
to  tlie  front,  and  secured  by  a  pin  to  the  external  half. 

Permanent  or  "  hard  "  dressings  are  sometimes  u.sed  in  cases  of  8j»rain,  to  ensure 
absolute  rest.  The  part  is  first  covered  witli  layers  of  cotton  wool,  and  may  be 
bandaged  in  the  usual  way  ;  the  plaster  or  starch  dressing  is  then  aj. plied.  When 
massage  is  ordered,  an  incision  is  made  by  the  surgeon  along  the  dressing,  so  that  it 
can  be  easily  removed  and  put  on  again  by  the  masseuse. 
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ELECTRICAL  METHODS  L\  CONJUNCTION  WITH  MASSAGE 

Conductors— Practical  Units— Electric  Currents — Polarisation— Cells  — Galvanic  ! 

Current  Battery  and  Apparatus — Motor  Points — The  Reaction  of  Degeneration  i 

—  Practical    Testing — Effects    and    Uses  of    the    Galvanic    Current — Central  i 

Galvanisation — The  Faradic  Coil — Effects  and  Uses  of  the  Faradic  Current—  i 

General    Faradisation — Faradisation    of    the    Skin  — Galvano- Faradisation—  ' 

Electric  Baths — Infantile    Paralysis — Facial  Paralysis — Brachial  Neuritis —  i 

Sciatica — Writer's  Cramp — Spasmodic  Torticollis — Constipation.  I 

Electricity  may  be  produced  by  friction,  heafc,  chemical  action,  contact  of  metals,  j 
induction,  and  other  means,  and  it  may  manifest  itself  when  it  is  either  in  a  state  of  rest  i 
(static  electricity),  or  when  in  motion.  I 

The  phenomena  of  the  X-rays  and  the  transmission  of  electro-magnetic  waves  across  ! 
space  come  under  the  heading  of  electricity  in  vibration  or  radiation.  Electricity  in  ! 
rotation  is  termed  magnetism,  while  when  it  flows  along  conductors  it  is  known  as  current  ' 
electricity.  I 

When  any  two  substances  are  rubbed  together  one  becomes  what  is  called  | 
"positively"  and  the  other  "negatively"  electrified  to  the  same  extent.  Franklin's  j 
theory  is  that  all  bodies  contain  a  uniform  amount  of  electricity,  but  that  when  any  i 
two  of  them  are  rubbed  together  the  existing  equilibrium  is  disturbed,  and  the  electricity  j 
tlien  distributes  itself  unequally  between  them,  one  having  more  and  the  other  less  of  • 
it  than  before.  The  body  containing  more  is  said  to  be  "positively"  electrified,  whiU' 
the  one  containing  less  is  said  to  be  "  negatively"  electrified. 

The  more   modern  theory  is  that  there  is  an  essential    distinction  between  positive  , 
and  negative  electricity,  each  atom  of  matter  being  supposed  to  consist  of  a  nucleus  to  \ 
which  is  attached  a  positive  charge  surrounded  by  a  system  of  negative  electric  charges  j 
or  electrons,  which  bear  a  relation  to  it  similar  to  that  which  our  planetary  system  bears  •  i 
to  the  sun.     When  an  electron  is  removed  from  such  a  system  by  friction,  chemical  action, 
or  some  other  disturbing  force,  it  exists  either  as  a  free  negative  charge  or  as  a  negative 
ion  if  associated  with  another  atom  which  was  previously  neutral.     Tlie  residual  system 
would  be  a  positive  ion. 

Two  bodies  charged  with  different  kinds  of  electricity  attract  each  other,  while  two 
bodies  charged  with  the  same  kind  of  electricity  repel  each  other.  For  example :  if  a 
glass  rod  is  rubbed  with  a  piece  of  flannel  or  silk  it  becomes  positively  electrified;  it 
it  is  then  placed  in  a  paper  stirrup  sus])endc(l  by  a  silk  thread  so  that  it  can  move 
freely,  it  will  repel  a  similarly  rubbed  and  suspended  glass  rod  when  both  are  brouul  ' 
close  together.  On  the  other  hand,  a  rubbed  stick  of  sealing-wax  and  a  rubbed  gli 
rod  will  be  attracted  towards  c.ich  other,  because  sealing-wax,  when  rubbed,  becoiu< 
negatively  electrified  as  conqjared  with  glass. 

CONDUCTOKS 

All    substances   can   conduct    electricity    to   some    extent.      Some   offer  very   litil' 
resistance  to  the  passage  of  a  current  through  them,  and  these  are  called  good  conducto 
of  electricity.     (Jthers,  again,  offer  so  much  resistance  that  they  are  termed  non-conductor- 
or  insulators,  while  between  these  two  there  is  a  class  of  substances  which  are  partial 
conductors  of  electricity. 
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Good  Cosdultoks. 

Paktial  Conductous. 

NoN-CoNDUCTOKS   OR 
ISSOLATOUS. 

Silver. 

CopittT. 

IMatinuni. 
Otliur  metals. 
Hard  carbon. 

Water  coutainiiig  acids  or 
salts  iu  solution. 

The  IkkIv. 
Ordinary  tap  water, 
("oncrete. 
Cliarcoal. 

Oils. 
Wool. 
Silk. 

Gntta-pcrclia. 
Parallin. 
Glass. 
Dry  lotton. 
Dry  wood. 

Ill  order  to  trant-init  a  charge  of  electricity  from  one  point  to  another,  there  must 
be  a  dillerence  of  electric  level  or  potential  between  the  two  points,  as  electricity,  like 
water,  always  tends  to  How  from  a  higher  to  a  lower  level.  Therefore,  when  a  charged 
body  is  connected  with  a  non  ekHtritied  body  by  means  of  a  wire  or  other  good  con- 
ductor of  electricity,  a  current  instantly  passes  from  the  former  to  the  latter,  the  charge 
is  divided  between  the  two  bodies,  and  both  are  brought  to  the  same  electric  level,  so 
that  there  can  be  no  further  flow  from  one  to  the  other.  To  maintain  a  continuous 
current  of  electricity  some  force  has  to  be  at  work  to  secure  a  continued  dillerence  of 
potential  between  two  points,  and  a  complete  circuit  must  be  provided  for  the  current  to 
flow  alon" 


PRACTICAL  UNITS 

Electro-motive  force,  or  E.  ^[.F.,  is  the  driving  force  wliich  causes  electricity  to  move, 
or  tend  to  move,  from  one  place  to  another.  Dillerence  of  potential  or  dillerence  of 
electric  level  gives  rise  to  electro-motive  foice  in  the  same  way  that  dilleience  iu  the 
level  of  two  water  tanks  give  rise  to  a  force  tending  to  move  the  water  through  a  pipe 
connecting  the  tanks.  The  unit  of  E.M.F.  is  the  volt,  which  is  about  two-thirds  of  the 
KM.F.  given  by  a  Leclanche  cell. 

The  ohm  or  unit  of  resistance  is  the  resistan(;e  ollered  by  a  column  of  pure  mercury 
106 "3  centimetres  long,  and  one  square  millimetre  cross  section  at  the  temperatui-e  of 
melting  ice.  Pieces  of  wire  having  definite  resistances  can  be  prepared  by  comparing 
their  resistance  with  that  of  a  standard  mercury  column. 

Tlie  resistiince  ollered  to  the  passage  of  a  current  inside  a  cell  is  called  "internal" 
resistance.  It  varies  according  to  the  size  of  the  plates,  their  distance  from  each  other, 
and  the  nature  of  the  exciting  fluid.  The  larger  and  closer  together  the  plates  are  the 
lower  will  be  the  resistance.  In  a  small  Leclanche  cell  it  is  about  '5  ohm :  in  the  large 
size  about  7  ohm.  Anything  that  resists  the  flow  of  the  current  outside  the  battery 
is  called  external  resistaiice.  The  resistance  of  the  human  body  is  computed  to  be  alx)ut 
3000  ohms.  It  varies  largely  according  as  to  whether  the  skin,  which  oilers  far  more 
resistance  to  a  current  than  all  the  rest  of  the  tissues  put  together,  is  dry  or  moist,  thick 
or  thin.  Dry  skin  acts  almost  as  an  insulator,  but  when  moistened  its  resistance  is 
greatly  lessened.  The  wires  which  convey  the  current  from  the  battery  to  the  jKUient 
also  offer  a  small  resistance  to  the  current.  This  varies  according  to  their  length  and 
thickness.  A  long  wire  offers  more  resistance  than  a  short  wire  of  the  same  thicknes*:, 
and  a  thin  wire  more  than  a  thick  one  of  the  same  length. 

The  ampere  or  unit  of  current  strength  is  the  amount  of  current  which  flows  through 
a  conductor  having  a  resistance  of  one  ohm  when  an  E.M.F.  of  one  volt  i.s  mainUined 
.between  its  ends;  the  ampere  may,  however,  be  defined  by  the  amount  of  chemical 
j  decomposition  it  can  effect  in  a  given  time,.  When  passed  through  a  solution  of  silver 
I  nitrate  a  current  of  one  ampere  causes  -001118  gnims  of  silver  to  Ixj  tleiMjsited  on  the 
I  kathode  in  each  second  of  time.  It  may  also  be  defined  by  the  force  which  a  wire 
'  carrying  the  current  exerts  on  a  magnet  in  its  neighbourhood.  The  magnetic  nntl 
chemical  effects  are  strictly  i)roportional  to  tlie  current ;  if  the  latter  is  double.!  the  rate 
;  of  chemi.'al  decomposition,  an.l  the  magnetic  force  at  a  given  point  near  the  con.Iiictor, 
i  will  both  be  doubled. 

'  The  unit  of  current  used  in  electro-medical  work  is  the  milliani|)ere,  or  yn'ooH*  pa^t  of 
I  an  ampere,  as  the  amount  of  current  needed  is  never  more  than  a  fractional  part  of  the  latter. 
'  Dr.  Ohm,  from  whom  the  unit  of  resistance  takes  its  name,  discovered  that  anything  that 
increases  the  KM.F.  of  a  cell  makes  the  current  stronger,  while  anything  that  increases  the 
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resistance  in  any  part  of  a  circuit  diminif^lies  the  current.     Ohm's  kiw,  as  it  is  called,  is 

mathematically  stated  thus :  ,.  "'."    — '—  =  current. 
Uesistance 

This  formula  gives  the  current  strength  in  amperes. 

ELECTRIC  CURRENTS 

Electric  currents  may  be  continuous,  interrupted,  or  alternating. 

A  continuous  current  is  one  which  Hows  in  one  direction  without  stopping. 

An  iiiterru[»t«'d  current  is  one  which  flows  in  one  direction  hut  which  is  interrupted 
or  broken  at  regular  intervals. 

An  alternating  current  is  one  which  flows  at  regular  intervals,  first  in  one  direction 
and  then  in  the  opposite  direction. 

Towards  the  end  of  the  eighteenth  century  Dr.  Galvani  of  Bologna  and  Professor 
Volta  of  Pavia  made  some  important  discoveries  in  regard  to  electric  currents. 

Vulta  found  that  by  placing  two  strips  of  metals  of  diflerent  kinds  in  a  glass  jar 
filled  with  dilute  acid  or  brine,  a  continuous  current  of  electricity  could  be  obtained 
when  the  plates  were  connected  together  by  means  of  a  wire.  It  is  on  this  principle  that 
the  cells  usetl  in  medical  batteries  are  constructed. 

Certain  metals  become  negatively  electrified  when  placed  in  an  exciting  fluid,  and 
others  positively  so.  The  former  class  possess  the  power  of  passing  into  solution  in  the 
form  of  positively  charged  ions,  or  atoms  carrying  a  positive  electric  charge.  In  doing 
so  they  become  themselves  negatively  electrified,  positive  and  negative  electricity  being 
always  simultaneously  dcvolo[)ed  in  the  presence  of  a  force  which  disturbs  the  existing 
electrical  equilibrium — in  this  case  chemical  action.  The  following  is  a  list  of  conductors 
so  arranged  that  those  which  come  first  on  the  list  become  more  electro-negative  when 
immersed  in  an  exciting  fluid  than  each  succeeding  one :  zinc,  iron,  lead,  copper,  silver, 
l)latinum,  carbon.  In  constructing  a  cell,  zinc  and  carbon  are  visually  chosen  as  the 
]iositive  and  negative  plates,  as  the  diff"erence  of  potential  between  these  two  materials 
is  greater  than  between  either  of  them  and  any  intervening  metal  in  the  above  list; 
the  K.M.K  of  the  cell  is  therefore  greater  than  if,  for  example,  zinc  and  copper  plates 
are  used.  The  exciting  fluid  in  Avhich  the  plates  are  immersed  should  be  capable  of 
acting  chemically  on  the  oxidisable  conductor  (the  zinc  in  this  case),  and  it  should  also 
be  a  conductor  of  electricity.  Such  fluids  are  called  electrolytes,  because  they  become 
decompose(l  when  conducting  an  electric  current.  This  process  of  the  decomposition  of 
a  liquid  is  called  electrolysis.  The  charged  atoms  which  are  normally  present  in  an 
electrolyte  are  called  ions,  and  the  conductivity  is  due  to  the  presence  of  these.  Those 
l)arts  of  the  carbon  and  zinc  plates  which  are  above  the  level  oi  the  exciting  fluid  are  callctl 
respectively  the  positive  and  negative  poles,  because  the  current  is  said  to  flow  through  the 
external  part  of  the  circuit  {i.e.  outside  the  cell),  from  the  carbon  through  the  conductor 
and  back  to  the  zinc  plate. 

Directly  the  circuit  is  made  by  joining  the  positive  and  negative  poles  of  a  battery 
together  chemical  action  begins,  atoms  of  zinc  go  into  solution  in  the  acid,  and  the  plate 
gradually  consumes  away.  During  the  process  the  zinc  becomes  electro-negative,  and 
the  entrance  of  the  positively  charged  zinc  ions  into  the  licjuid  causes  positively  charged 
hydrogen  ions  to  be  precipitated  on  to  the  c;irbon  ])late.  These  hydrogen  ions  give 
up  their  electric  charge  to  the  carbon,  and  are  liberated  as  free  hydrogen.  The  positive 
iharge  thus  acquired  by  the  carbon  then  flows  along  the  conductor  back  to  the  negatively 
electrified  zinc.  The  consumption  of  the  zinc  plate  maintains  the  dillerence  of  potential 
between  the  two  plates,  or,  in  other  words,  maintains  the  pressure  without  which  there 
could  be  no  continuous  flow  of  electricity  round  the  circuit.  Chemical  action  causes  a 
certain  condition  in  cells  after  a  time  which  weakens,  and  may  almost  stop  the  current; 
this  condition  is  known  as  "polarisation." 

Polarisation 

Polarisation  can  be  best  explained  by  describing  the  chemical  action  in  a  simpli- 
voltaic  cell  with  zinc  and  carbon  as  the  negative  and  positive  plates,  and  sulphuric  acid  as 
the  electrolyte.  Sulphuric  acid  is  a  complex  substance  composed  of  molecules,  each  one  of 
which  consists  of  two  atoms  of  hydrogen,  one  of  sulphur,  and  four  of  oxygen  =  HoSO^. 
A  considerable  proportion  of  the  sulphuric  acid  exists  in  the  liquid  in  a  dissociated 
state,  consisting  of  hydrogen  ions  having  a  positive  charge,  and  SO4  ions  having  a 
negative    charge.     AVhen    the    circuit  is  closed,  positively  charged   zinc    ions   enter   the 
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I  liquid  and  combine  with  the  no<,':itively  char^'od  SO,  ions  to  form  niMitral  zinc  suljiliatf, 
}  Owing  to  the  increased  }iositive  luiteiitial  of  the  H<iuid,  the  hythogen  ions  are  precipiUited 
;  on  t(»  tlie  carlujn  phite,  give  uit  their  charges  to  it,  and  combine  together  to  fnrni  neutral 
i    molecules  of  free  hydrogen. 

After  a  time  the  surface  of  the  carbon  becomes  covered  with  these  hydrogen  bubbles, 
and  this  weakens  the  current  in  two  ways:  — 

Firstlij,  the  film  it  forms  on  the  carbon  practically  converts  it  into  a  hydrogen  plate, 
and  this,  being  much  less  electro-negative  to  zinc  than  carlmn,  reiluces  the  eflectivo 
pressure  of  the  cell. 

SecoHiUij,  the  iilni  of  hydrogen  bubl)les  increases  the  resistance  by  reducing  the 
I  contact  area  of  the  plate  with  the  liquid.  If  it  were  not  for  polarisation  the  current 
!  would  continue  at  its  initial  strength  until  the  zinc  plate  was  consunjcd  or  the  acid 
j  exhausted. 

As  each  atom  of  zinc  carries  a  definite  charge  as  a  zinc  ion  into  solution,  the  amount 
of  zinc  consumed  is  strictly  proportional  to  the  amount  of  electricity  passed  through  the 
cell,  or  in  other  words,  to  the  product  of  the  current  multiplied  by  the  time  for  which 
it  flows. 

Remedies  for  Polarisation 

There  are  various  remedies  for  preventing  the  formation  of  hydrogen  bubbles  (m  the 
carbon  plate,  but  the  most  eifectual  of  the.se  is  the  addition  of  an  o.\idising  subsUmce, 
such  as  bichromate  of  potash,  chlorine,  or  nitric  acid  to  the  electrolyte,  in  order  that 
the  hydrogen  may  be  consumed  as  soon  as  it  reaches  the  carbon  plate.  JSolid  de- 
polarisers,  such  as  peroxide  of  manganese,  arc  also  used. 

Local  Action 

Even  when  the  circuit  is  not  closed  and  the  battery  is  at  rest  the  zinc  continues  to 
waste  away.  This  is  due  to  the  metallic  imi)urities  which  zinc  contain.s,  which  cjiu.se 
local  currents  to  be  set  tip  over  its  surface.  Also,  parts  of  the  zinc  plate  arc  unequally 
[  hard,  so  that  some  portions  of  it  are  more  easily  attacked  by  the  acid  than  others;  this 
t  sets  up  a  difterence  of  potential  between  one  part  of  the  zinc  and  another,  and  lociil 
j  currents  are  established.  To  prevent  this  ine«iuality  in  hardness  and  consequent  local 
j  action,  the  surface  of  the  zinc  plate  must  be  amalgamated  with  mercury. 

CELLS 

The  Leclanch(5  cell  is  the  one  most  used  at  pre.sent  in  medical  work.  It  has  zinc  and 
car1)on  for  its  i>lates  and  the  electrolyte  is  a' solution  of  ammonium  chloride,  commonly 
known  ;us  sal-ammoniac,  in  the  proportion  of  G  oz.  to  a  i)int  of  water.  The  carlnjn  is  placed 
in  the  centre  of  the  cell.  It  is  surrounded  hy  jjcroxitle  of  manganese,  which  acts  ;is  a 
depolariser  and  oxidises  the  hydrogen  evolved  by  chemical  action.  In  tlie  .-mall  Lcclanche 
cells  which  are  used  in  portable  batterie-s,  the  carbon  and  peroxide  of  manganese  are 
enclo.sed  together  in  a  canvas  .sac,  outside  which  a  thin,  rounded  plate  of  zinc  is  placed. 
Tins  type  of  cell  lasts  for  a  variable  number  of  monlhs.  The  solution  turn  be  emptied  out 
and  renewed  when  necessary,  but  the  zinc  cannot  be  Uiken  out  and  attended  to  as  in  other 
forujs  of  cell. 

In  the  large  Lcclanche  cell  the  carbon  plate  and  tlejiolari-ser  are  i Kicked  in  a  [xirous 
pot  and  the  zinc  is  in  the  form  of  a  rod.  This  kind  of  cell  can  be  very  e;usi!y  kept  in 
order,  as  the  zinc,  if  blackened,  can  be  taken  out  and  cleaned  and  amalgamated,  an.l  the 
solution  renewed  from  time  to  time.  T<}  amalgamate  zinc  it  shouM  lii-st  be  .Mia|K'd  an<I 
dipped  into  diluted  sulphuric  or  hydrochloric  acid.  Some  drops  of  nienuiy  shouM  then 
be  poured  upon  it,  and  rubbeil  in  with  a  piece  of  linen  tied  round  a  stick,  until  the  whole 
.surface  is  uniformly  bright  and  even.  The  cell  should  Ik;  kept  tilled  U.  two-thirds  of  iUs 
capacity,  and  the  ui)per  part  shouM  be  smeared  with  vaseliiu-  to  prevent  creeping  (if  the 
salts  and  consetiuent  corrosion  of  the  connections.  In  charging  a  cell  the  sjil-amnioniac 
should  be  di.s.solved  in  warm  water  in  a  jug,  and  poure<l  into  the  c«>ll  when  aM.  The 
K.M.F.  of  a  Leclancht-  cell  is  \'o  volt.  The  internal  resistance  dei)cnds  ui»on  the  size; 
it  is  le.ss  in  the  case  of  large  cells. 

Dry  Cells 

These  differ  from  liquid  cells  in  having  a  moist,  pasty  substance  afl  an  electrolyte 
instead  of  a  fluid  excitant.     Tliey  are  sealed  up,  are  very  iKjrtablc  and  convenient,  and 
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last  for  about  a  year.     When  run  down  they  cannot  be  recharged  hke  liquid  cells,  but 
must  be  replaced  by  new  ones. 

Chromic  Acid  Cell 

Anotlier  form  of  cell  is  the  chromic  acid  cell.     The  plates  are  zinc  and  carlion,  and 
the  exciting  fluid  is  a  solution  of  potassium  or  sodium  bichromate  and  sulphuric  acid. 
The  proportions  are  as  follows  : — 

Potassium  bichromate  or  sodium  bichromate         .  .  .     6^  oz. 

Sulphuric  acid      .  .  .  .  .  ,  .       6  oz. 

Water      .  .  .  .  .  .  .  .     35  oz. 

In  this  cell  the  zinc  sliould  be  taken  out  of  the  solution  when  the  battery  is  not 
working,  and  should  be  newly  amalgamated  when  necessary.  When  the  liquid  becomes 
discoloured  it  should  be  emptied  out  and  the  cell  recharged.  This  is  not  a  convenient 
form  of  cell  for  use  in  a  portable  battery,  as  the  electrolyte  spills  easily  and  is  very 
destructive  to  clothing,  conducting  cords,  etc. 


Arrangement  of  Cells 

Cells  may  either  be  arranged  in  "parallel"  or  in  "series."  They  are  arranged  in 
parallel  when  there  is  but  a  very  low  resistance  to  be  overcome  in  the  external  circuit, 
as  in  cautery  work.  A  sufficiently  large  current  can  be  obtained  to  heat  a  cautery  by 
lessening  the  internal  resistance  of  a  battery  without  increasing  its  KM.F.  This  is  done 
by  connecting  a  zinc  of  one  cell  to  that  of  the  next,  and  the  carbon  of  one  cell  to  the 
carbon  of  the  next.  Cells  thus  arranged  are  equivalent  to  one  big  cell.  The  zinos  act 
as  one  large  zinc  plate,  and  the  carbons  as  one  large  carbon  plate.  ]5ig  cells  have  less 
internal  resistance  than  small  ones,  because  their  plates,  being  larger,  do  not  polarise  so 
quickly,  and  offer  more  available  parts  for  the  current  to  flow  through.  Their  li^I.F. 
is  no  greater  than  that  of  a  small  cell,  but  the  output  of  current  is  greater  owing  to  the 
lesser  resistance.  They  also  last  longer.  If  four  Leclanchu  cells,  each  having  an  K.M.F. 
of  1"5  volt  and  the  resistance  of  0'5  ohm,  are  joined  together  in  parallel,  the  total  PIM.F. 
of  the  four  cells  will  be  no  greater  than  that  of  one,  but  the  total  resistance  will  only  be 
a  quarter  that  of  one  cell,  namely  one-eighth  of  an  ohm.  With  a  very  low  external  resistance 
the  current  yielded  by  the  four  cells  in  parallel  will  therefore,  according  to  Ohm's  law, 
be  greater  than  if  they  are  arranged  in  series. 

The  current  obtainable  from  cells  arranged  in  parallel  is,  however,  not  sufficient  to 
overcome  a  high  external  resistance  such  as  that  offered  by  the  human  body.  To  obtain 
such  a  current  it  is  not  enough  to  lessen  the  internal  resistance,  which  bears  but  a  small 
proportion  to  the  whole,  the  E.M.F.  of  the  battery  must  be  increased,  and  this  is  ac- 
comi»lished  by  joining  cells  together  in  "series."  To  arrange  cells  in  "series"  the  zinc 
of  one  cell  must  be  connected  with  the  carbon  of  the  next,  and  so  on.  The  more  cells 
which  are  thus  connected  up  in  a  "series"  the  greater  will  be  the  EM.F.  of  the  battery, 
as,  according  to  Volta's  law,  the  total  KM.F.  of  the  cells  so  arranged  is  "equal  to  that  of 
one  cell  multiplied  by  the  number  of  cells."  AVith  eighteen  Lechmche  cells  arranged  in 
"  series,"  each  cell  having  an  KM.F.  of  1  "5  volt,  the  total  E.M.F.  of  the  eighteen  cells 
will  amount  to  27  volts.  If  the  negative  pole  of  the  first  cell  and  the  positive  pole  of  the 
eighteenth  cell  are  connected  by  a  conductor  with  a  body  whose  resistance,  added  to 
that  of  the  cells  and  connecting  wires,  amounts  to  3000  ohms,  the  battery,  according 
to  Ohm's  law,  should  yield  a  current  of  9  milliamperes. 

27  volts  9  n      .,,. 

— _— — =  —-—  or  9  mUliamperes. 

3000  ohms       1000  ^ 


GALVANIC   OR  CONTINUOUS  CURRENT 
BATTERY  AND  APPARATUS 

A  galvanic,  continuous,  or  constant  current  medical  l>attery  of  the  finislied  type  is  one 
containing  from  eighteen  to  forty  cells  arranged  in  series,  and  hidden  by  a  switchboard 
upon  which  is  a  current  collector,  a  current  reverser,  a  milliampere-meter,  and  two 
terminals  or  binding  screws. 
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Current   Collectors 

By  means  of  a  current  collector  one  or  n;ore  cells  can  lie  brou^'ht  into  the  circuit,  and 
the  current  can  bo  gradually  increased  or  decreased  as  re(iuired.  A  sinj^le  current 
collector  is  worketl  on  the  following  jjlan  : — 

A  iiuinl»cr  of  nu'tal  studs,  «'xceeding  by  one  the  number  of  cells  in  the  battery,  are 
arranged  in  a  circk'  on  an  ebony  plate.  A  crank  is  placed  on  a  pivot  in  the  centre,  so  that 
it  can  be  brought  into  contact  with  each  of  the  studs  in  turn.     Stud  2s'o.  1  ia  connected 


Fio.  184.— Galvanic  Baitery. 

yy  a  wire  with  the  positive  pole  (carbon  plate)  of  the  first  cell,  stud  No.  2  with  the 

Dositive  pole  of  the  second  cell,   and  so  on.     The  pivoted  extremity    of   the    crank    is 

M)nnected  with  the  positive  terminal  on  the  switchboard,  marked  on  most  batteries  by 

ihe  positive  sign    +.     The  lu'gative  pole  (zinc  plate)  of  the    first  cell  is  connected   by 

wire  with  the  negative  terminal  on  the  switchboard,  marked  by  the  negative  sign    - . 

Is  long  as  the  crank  rests  upon  the  stud  marked  O  no  current  can  flow,  because  the 

ircuit  is  not  closed,  there  is  as  yet  no  connection  between  the  zinc  and  carbon  plates  of 

iny  of  the  cells ;  but  when  a  connection  is  made  between  the  +  and   -   terminals,  and 

he  crank  is  turned  on  to  stud  No,  1,  one  cell  is  brought  into  use  and  a  complete  circuit 

8  made.     A  current  of  electricity  then   (lows  inside  the  first  cell  from  the  zinc  U^  the 

arbon  plate,  thence  through  a  wire  to  No.  1  stud  of  the  current  collector,  and  along  the 

rank  to  the  positive  terminal.      From  this  point  it  passes  through   the  provided  conduct- 

iil:  medium  and  returns  to  the  cell  ria  tin?  negative  terminal,  which,  a.s  mentioned  above, 

^  ronnected  with  the  zinc  plate.     When  the  crank  is  turned  rm  to  the  .stud  No.  2  two 

ells  are  brought  into  the  circuit,  and  the  current  then  Hows  from  the  zinc  U)  the  carljon 

f  the  first  cell,  thence  through  a  wire  connection  to  tlif  zinc  of  tin-  second  cell,  ami  from 

he  carbon  of  the  second  cell  to  stud   No.  2.      It  then  passes  through  the  crank  and  other 

Miiirctions  ])ack  to  the  zinc  plate  of  the  first  cell.     The  .studs  are  insulatc<l  from  each 

tlur  and  placed  close  together,  .so  that  when  passing  from  one  .stu<l  Ut  the  ne.xt  the  crank 

lav  ])e  in  contact  with  both  ;    this  prevents  any  break  in  the  current  an.l  consequent 

iinrk  to  the  patient.     The  crank  should  never  be  left  in  contact  with  two  studs  for  more 

lan  a  second,  a",  if  it  i.s,  the  cell  whose  positive  pole  is  connected   with  the  .second  stud 

•ill  be  "short  circuited."     A  cell  is  said  to  be  short  circuited  when  its  two  plates  are 

>nnected  together  by  a  very  good  conductor  of  electricity,  so  that  there  is  very  little 
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resistance  in  the  external  part  of  the  circuit.  The  cell  then  soon  gets  exhausted,  owing 
to  rapid  chemical  action,  out;  of  the  laws  relating'  to  chemical  action  in  a  cell  being  that, 
it  is  proportionate  to  the  strength  of  the  current  flowing  through  it.  Care  should  be  taken 
also,  for  the  above  reason,  not  to  place  electrodes  in  metaUic  contact  with  each  other  or  in 
contact  with  any  two  studs  if  laying  them  down  on  the  battery. 

In  batteries  fitted  with  a  single  current  collector  the  first  cells  are  always  being  used, 
and  in  consequence  get  run  down  sooner  than  the  last  ones,  which  may  only  occasionally 
be  brought  into  the  circuit.  To  obviate  this  drawback  a  current  collector  with  two  cranks 
has  been  devised,  by  means  of  which  any  one  cell  or  group  of  cells  can  be  brought  into 
use.     It  is  known  as  the  double  current  collector. 

Current  Reversers 

A  current  reverser  is  a  device  for  reversing  the  direction  of  a  current  in  the  external 
jiart  of  a  circuit.  The  arrangement  is  as  follows  :  The  negative  pole  of  the  battery  is 
connected  with  the  two  metal  plates  on  the  switchboard,  marked  usually  R  (reverse) 
and  X  (normal).  The  positive  pole  is  connected  with  the  central  metal  plate.  When 
the  cranks  arc  turned  towards  the  right,  so  that  one  of  them  rests  on  the  plate  marked  X, 
the  current  flows  from  the  +  terminal  on  the  switchboard  through  the  conductor  to  the 
-  terminal ;  but  when  they  are  turned  in  the  opposite  direction,  so  that  the  left-hand 
crank  rests  on  the  metal  plate  marked.  R,  the  polarity  of  the  terminals,  and  therefore 
of  the  electrodes  attached,  to  them,  is  reversed,  and  the  current  then  flows  from  the 
terminal  marked  —  to  that  marked  + .  In  medical  work  it  is  sometimes  necessary  to 
alter  the  direction  of  a  current,  ami  it  is  a  great  advantage  to  be  able  to  do  so  by  the  above 
simple  device,  instead  of  having  to  change  the  position  of  the  electrodes  on  the  patient. 


Galvanometers 

Oalvanometers  are  instruments  for  measuring  the  strength  of  the  current  in  a  circuit.  \ 

When  graduated  to  give  reading  in  amperes  they  are  called  ampere-meters  or  ammeters,  j 

For  medical  use  they  are  constructed  to  measure  the  current  in  milliamperes,  and  are  then  i 


Fig.   185.  — Milu.\mpkki:-Mktku  (D'Arsonval  or  Moving  Coil  Type). 

known  as  milliamperemetens.     AVhen  graduated  to  read  the  voltage  of  a  battery  they  arc 
known  as  volt-meters. 

In  1819  Oersted  discovered  that  a  free  magnet  tends  to  place  itself  at  right  angles  1" 
a  wire  through  which  a  current  is  flowing,  and  that  it  is  detlectod  to  right  or  left  of  it- 
usual  position  {i.e.  pointing  north  and  south)  according  to  the  direction  of  the  current. 
It  is  on  this  principle  that  galvanometers  are  constructed.  The  older  type  consists  of 
a  horseshoe  magnet  suspended  or  pivoted  in  the  centre  of  a  fixed  coil  of  wire.  When  the 
current  flows  through  the  coil  the  magnet  is  deflected,  and  the  pointer  attached  to  it 
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indicates  on  a  ilial  the  strength  of  tlie  cunvnt  wliidi  is  passin;^'  thrnn,i,'h  the  circuit.  These 
galvanometers  nuist  be  iilaced  perfectly  level,  and  a<ljusted  so  that  the  pdinter  is  at  zero 
before  the  current  is  turned  on.  In  the  d'Arsunval  or  niovinj,'  coil  galvanometer,  a  newer 
type  of  instrument  and  now  much  used,  the  magnet  is  made  large  and  is  lixed,  and  the  coil 
moves.  When  the  current  passes  through  the  coil  it  acts  in  the  sjune  way  that  a  magnet 
does,  and  is  attracted  or  repelled  according  to  the  direction  of  a  current  Mowing  through  it: 
it  moves  against  the  controlling  action  of  a  si)ringtoan  extent  proportional  to  the  current. 
One  of  the  ailvantages  of  the  il'ArstJnval  galvanometers  is,  that  the  pointer  atta<died  to 
tlie  frame  upon  which  the  "moving  coil"  is  wound  indicates  the  strength  of  the  current 
immediately,  without  previous  oscillations.  (Jalvanonieters  graduated  to  n-ad  in 
millianii>eres  may  be  easily  put  out  of  order  by  sending  too  strong  a  current  througli 
a  circuit.  If  the  terminals  of  a  battery  are  connected  together  by  a  conducting  cord  or 
the  metal  part  of  an  electrode,  the  current  yielded  with  even  one  cell  in  the  circuit  may 
be  too  large  to  be  measured  in  niilliamperes,  and  the  instrument  may  be  damaged  in 
consequence.  In  testing,  therefore,  to  see  if  a  battery  is  working  properly,  some  resistance 
should  be  put  in  the  external  circuit.    If  a  rheostat  is  not  availal)le  this  can  be  accomplished 


Fig.  186.— Graphite  Kheostat  (with  sliding  spring,  by 
which  the  resistance  can  he  varied  gradually). 

by  placing  the  electrodes  in  a  bowl  of  water  so  that  they  do  not  touch  each  other.  If  the 
battery  is  in  good  working  order  the  milliampere-nieter  should  show  a  regular  increase  of 
current  every  time  an  extra  cell  is  brought  into  the  circuit  by  the  current  collector. 

Rheostats  or  Adjustable  Resistances 

RheosUits  arc  appliances  for  controlling  the  current  by  altering  the  resistance  in  a 
circuit.  They  are  made  of  graphite,  German  silver  wire,  and  other  materials,  and  are 
constructed  so  that  their  resistance  can  be  easily  varied.  They  are  much  used  for 
regulating  the  current  in  cauteries,  but  in  ordinary  medical  work  they  have  been  almost 
entirely  replaced  by  current  collectors. 

(Conducting  Cords 

Conducting  cords  are  used  for  conveying  the  current  from  the  battery  t<5  the  patient 
They  should  be  about  5  ft.  long.  Those  usually  .«old  for  the  purpose  are  made  of  strand.s 
of  flexible  cojjper  wire,  insulated  with  silk  or  cotton,  and  Htted  at  either  end  with  a  metal 
pin  for  the  attachment  of  the  cord  to  the  battery  terminal  and 
to  the  electrode. 

The  copj)er  wire  is  very  liable  to  break  after  being  some  time 
in  use.  If  this  happens  near  either  end  of  the  cord,  the  defect 
can  be  remedied  by  cutting  it  right  across  at  the  broken  part, 
stripping  back  the  covering,  and  making  a  new  connection  with 
the  pin. 

Conducting  cords  made,  of  ordinary  electric  bell  wire  arc  now 
often  used.  It  is  cheap,  and  it  is  well  insulated  by  an  inner  coat 
of  rubber  and  an  outer  one  of  parallined  cotton,      ^\'hen  the  wire  j  ^    _  ,,.,M,r.. 

is  rut  to  the  required   length  the  covering  should   bo  stripped 

In  III  it  for  an  inch  at  either  end  for  its  direct  atUachmcnt  to  the  terminal  and  elect^Mle, 
Electric  light  flexible  wire  can  be  used  in  the  same  way.  It  is  made  up  of  two  di.stinct 
insulated  wires.  These  can  be  seiJarated  so  that  two  conducting  cords  am  be  obUined 
from  a  length  of  1  \  yd. 

Electrodes 

IClectrodes  are  the  conducting  media  by  wliicli  the  current  enters  the  bwly.  They  are 
)f  various  shapes  and  sizes,  are  made  of  tin,  carbon,  lead,  jH;wter,  zinc,  etc.,  ""^^  "^ 
jovered   with   an  absorbent  material  such  as  Hannel   or  chamois  leather.     The  electrode 


^JhM^ 
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Fig.    1S8.— Handle 
FOR  Electrode. 


which  is  connected  with  the  positive  pole  of  a  battery  is  called  the  anode,  that  connected 
with  the  negative  pole  the  kathode.  The  body  is  an  electrolytic  conductor  of  electricity, 
and  during  the  passage  of  a  current  through  it  certain  of  the  atoms  of  which  the  tissues 
are  composed  are  dissociated  from  each  other.  Some  of  these  ions  or  atoms  carry  a 
positive  charge  and  move  towards  the  kathode.  They  are  called  kations.  Others,  said  to 
be  electro-negative,  are  attracted  towards  the  anode,  and  are  called  anions.  Alkalies  are 
kations,  and  are  liberated  at  the  kathode.  Acids  are  anions,  and  are  liberated  at  the  anode. 
Uncovered  electrodes  should  never  be  placed  in  contact  with  the  skin,  or  sores  will 
result.  This  is  due  to  electrolytic  action  in  the  body,  and  the  accumulation  of  irritating 
products  of  the  process  on  the  surface  of  tlie  skin  under  the  electrodes.  When  the  metal 
plates  are  covered  and  the  coverings  are  kept  moist,  the  products  of  electrolysis  are  absorbed 
into  the  material  and  diluted. 

The  kathode  stimulates  and  is  more  painful  than  the  anode,  which  has  a  sedative 
effect.  The  increased  excitability  of  a  nerve  in  the  neighbourhood  of  the  kathode  is 
called  katelectrotonus.  The  diminished  excitability  near  the  anodf 
is  known  as  anelectrotonus.  The  current  is  said  to  flow  througli 
the  body  from  the  anode  to  the  kathode.  Sometimes  both  electrodes 
are  placed  upon  some  affected  part,  and  this  is  called  the  hi-polar 
method.  More  often  one,  the  "active"  electrode,  is  placed  on  the 
part  to  be  treated,  while  the  other,  the  "  indillerent "  electrode,  is 
placed  on  the  sternum  or  some  convenient  part  of  the  body  in  order 
to  complete  the  circuit.  This  is  called  the  uni-polar  meihod.  When 
both  electrodes  are  stationary,  the  application  is  said  to  be  stabile; 
when  one  or  both  are  moved  over  the  surface  to  be  treated,  the 
application  is  called  labile. 

For  ordinary  applications  of  galvanism  and  faradism  the  operator 
should  be  provided  with  two  disc  electrodes,  one  1  in.  and  the  other 
about  2  in.  in  diameter;  three  flat  flexible  electrodes,  one  about  3^  in.  x  6  in.,  tin- 
other  two  4^  in.  X  8  in.  and  8  in.  x  12  in.,  for  the  application  of  large  currents.  A  roller 
and  a  bracelet  electrode  may  be  included  in  the  outfit.  Disc  electrodes  are  made  to 
screw  on  to  a  terminal  which  is  provided  with  a  binding  screw  for  the  attachment  of 
the  conducting  cord.  This  terminal  is  mounted  on  the  end  of  a  wooden  handle,  which 
insulates  the  operator  from  the  current. 

The  small  disc  is  used  when  concentration  of  the  current  upon  one  particular  sp.ot  is 
desired,  as  in  testing  the  reaction  of  muscles.  The  larger  size  is  used  as  the  active  pole  in 
an  ordinary  application.  The  roller  also  makes  a  convenient 
active  electrode  when  small  currents  are  being  passed.  The  flat 
electrode  is  used  as  the  "indifferent"  pole.  It  is  usually  made 
of  tin,  zinc,  or  lead,  and  can  be  bent  to  fit  the  surface  to 
which  it  is  applied.  It  should  be  padded  with  absorbent  wool, 
and  encased  in  a  sheath  having  a  leather  back  and  a  flannel  or 
chamois  leather  front. 

The  bracelet  electrode  is  worn  by  the  operator  in  giving 
electrical  massage.  The  manipulations  are  carried  out  in  the 
usual  way,  and  during  the  process  the  current  is  conveyed  to  the 
patient  tlirough  the  operator's  hands. 

Wash-leather,  flannel,  or  lint  covers  for  the  electrodes  should 
be  made  and  kept  for  each  patient,  and  should  be  frequently 
renewed.  A  pad  of  absorbent  wool  should  be  put  between  the 
cover  and  the  metal  plate.  Disc  electrodes  can  be  obtained  now 
with  an  arrangement  by  which  the  cover  is  fastened  over  the 
electrode  by  a  celluloid  ring.  This  can  be  slipped  on  and  oif,  and 
the  cover  changed  with  a  minimum  amount  of  trouble. 

Electrodes  should  be  well  pressed  down  so  as  to  make  good 
contact  with  the  surface  of  the  skin.  They  should  also  be  soaked 
in  warm  water,  or  in  well-dissolved  salt  and  water  (1  teaspoonful 
of  salt  to  1  pint  of  water),  before  use,  and  should  be  kept  moist 
during  the  application.  This  lessens  the  resistance  of  the  skin,  aids  conduction,  and 
prevents  blistering.  In  treating  a  patient  with  the  continuous  current,  great  care  should 
be  taken  not  to  cause  blisters  by  leaving  the  electrodes  too  long  on  any  one  spot.  The 
skin,  especially  under  the  kathode,  should  be  examined  frequently,  and  if  found  to  be  very 
red  the  electrode  should  be  moved  immediately  to  another  part. 

Large  electrodes  should  be  used  when  deep-lying  structures  are  to  be  influenced  and 


> 
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Handle. 
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wlien  large  currents  are  to  be  aJininistered.  What  may  prove  a  iKiinfully  strong  current 
if  applied  by  means  of  a  small  electrode  can  be  easily  borne  if  given  through  a  larger 
conductor. 

In  treating  the  arms  by  the  unipolar  methoil,  either  with  the  galvanic  or  faradi(; 
nirn-nt,  the  indifferent  electrode  should  be  placed  upon  the  stcrnuui 
(u  the  lower  jiart  of  the  cervical  s[)iue.  In  treating  the  legs  and 
ali'loiuen  it  should  be  placed  in  the  lumbar  or  gluteal  regions;  in 
Heating  the  back,  upon  the  abdomen.  A  folded  towel  or  h.iiid- 
ki  rchief  should  always  be  placed  at  tlie  back  of  the  indillerent 
ell  rtrode  to  keep  the  patient's  clothing  .and  the  l»edclothes  dry. 

Care  should  be  taken  to  keep  the  metal  jiarts  of  a  l)attery  and  all 
a.  ■  issary  apparatus  free  from  rust  and  dirt  of  any  kind.  Conducting 
.■.•1,1s  should  be  frequently  examined  to  see  that  the  wire  core  is  not 
lii'iken.  If  it  is,  the  patient  may  either  get  unpleasant  shocks  or 
cIm'  may  receive  no  current  at  all.  Condu<'.ting  cords  should  be 
tiu'Iitly  screwed  on  to  the  battery  terminals  and  also  to  the  electrodes.  j,-,p^  190.-  Hit  \cki,kt 
The  sudden  application  and  cessation  of  a  current  causes  an  unpleasant  Elkctkodf 

and  possil)ly  injurious  shock,  and  should  be  carefully  guarded  against. 
V<'V  this  reason  the  electrodes  should  always  be  placed  in  ]tosition  im  tlie  patient  before 
till-  current  is  turned  on,  and  should  not  be  removed  until  it  is  turned  off.     The  current 
.-linuld  be  gradually  increased  and  diminished  for  the  same  reason. 


Testing  the  Polarity  of  the  Electrodes 

The  positive  and  negative  poles  of  a  galvanic  battery  should  be  marked  by  the  signs 
+  and  — .  If  the  battery  has  been  repaired,  and  there  is  any  doubt  iis  to  the  connection 
I  if  the  carbon  plate  with  the  4-  terminal  and  the  zinc  plate  with  the  —  terminal,  there  are 
two  simple  tests  which  can  be  used  to  determine  the  polarity  of  the  electrodes.  One  is  to 
place  the  ends  of  the  connecting  wires  in  a  Ijowl  of  water  about  1  inch  apart.     Dubbles 


Fig.  191.— Disc  Electrouk,  with  ("m.i.uloii)  IUno.  The 
illustration  on  the  right  shows  the  ring  only,  tlie  illus- 
tration in  tlie  centre  siiows  tlie  electrode  with  a  new 
cover  ready  to  be  slipped  over  it,  and  tlie  illustration 
on  the  left  siiows  the  connilete  electrode,  with  cover 
held  in  position  by  the  ring. 

of  hydrogen  will  appear  at  the  point  of  tlie  wire  which  is  connected  witli  the  zinc  plat<>, 
i.e.  the  negative  pole.  The  electrode  attached  to  this  wire  is  therefore  the  kathode. 
The  other  test  is  to  place  the  ends  of  the  wires  upon  a  piece  of  wet  blue  litmus  jwiper. 
It  will  turn  pink  under  the  jjoint  of  the  wire  whi(di  is  attached  to  the  carbon  plate.  This 
is  due  U)  the  liberation  of  acids  at  the  positive  pole,  and  the  electrode  attached  to  this  wire 
is  therefore  the  anode. 


MOTOR  POINTS  AND  NORMAL  MUSCLE  CONTRACTIONS 

.h 


If  a  galvanic  curn-nt  is  ajiplied  to  a  patient,  and  the  active  ele<-tro.le  is  placed  U|Hin 
the  motor  point  of  a  mu.'^cle  {i.e.  the  point  at  which  the  supfilying  nerve  enters  the 
muscle  and  wdiere  it  can  be  most  easily  stimulated),  the  latter,  if  normal,  will  contnict 
with  a  short  sudden  jerk,  when  a  current  of  from  3  to  ."j  milliamiM-res  is  pa&sed.  This 
contraction  only  occurs  at  the  moment  when  the  cin-uit  is  clo.sed,  not  as  the  current 
continues  to  flow,  or,  except  with  very  powerful  currents,  when  it  is  broken.  A  healthy 
muscle  will  contract  more  easily,  that  is,  with  a  weaker  current,  when  the  kathcxle  is  oyer 
the  motor  jioint,  than  when  the  anode  is  the  active  ele<'tr<Nle.  The  closing  contraction 
obtained  with  the  kathode  is  known  as  K.C.C.,  that  with  the  nmAc  as  A.C.C.,  while  the 
abbreviations  K.O.C.  and  A.O.C.  stand  for  kathodal  and  anmlal  o|>cning  ontraiition— 
only  obtainable  with  very  strong  current><.  The  contraction  of  healthy  mu. soles  can  be 
obtained,  not  only  by  direct  stimulation  through  their  m(.t<.r  jHiinls,  but  al.so  in.liroclly 
through   stimulation  of  their  nerve    trunks.     Th.-re    are    certain   |»<.ints  at   which   these 


nerve  trunks  can  be  most  easily  reached,  called  motor  points.  Diagrams  showing  the 
motor  points  of  the  muscles  and  nerve  trunks  are  appended  at  the  end  of  the  book.  The 
position  of  the  motor  points  of  muscles  vary  .slightly  in  dillerent  individuals  ;  the  active 
electrode  should  therefore  be  moved  about  until  the  exact  spot  is  reached  at  which  the 
muscle  responds  most  readily  to  stinaulation. 

Muscles  can  contract  through  direct  stimulation  of  their  fibres,  as  well  as  through 
stimulation  of  the  nerves  su[)plying  them.  In  health,  however,  the  intramuscular  nerve 
fibres  respond  more  quickly  to  electrical  stimulation  than  the  muscle  fibres  do,  and  the 
reaction  due  to  the  latter  is  therefore  obscured. 

THE  REACTION  OP  DEGENERATION,  OR  R.D. 

When  the  nerve  cells  in  the  anterior  horn  of  the  spinal  cord,  or  the  nerves  proceeding 
from  them,  are  acutely  injured,  as  in  infantile,  radial  (o.t.  musculo-spiral),  and  other 
paraly.ses,  certain  changes  in  the  nerves  and  the  muscles  supplied  by  them  are  set  up. 
These  changes  lead  to  the  diminution,  and  finally  to  the  complete  loss  of  excitability  in 
both  nerves  and  muscles  to  the  faradic  current.  The  latter  continue  to  respond  to  .stimu- 
lation by  the  continuous  current,  but  their  contractions  are  sluggish,  although  at  the 
same  time  they  may  be  greater  in  extent  than  that  of  a  healthy  muscle.  This  is  the 
condition  known  as  the  reaction  of  defeneration,  and  it  is  sometimes  also  marked  by  a 
more  easily  obtained  contraction  with  the  anode  instead  of  the  kathode,  as  the  active 
electrode. 

Partial  R.D.  may  precede  or  follow  complete  R.D.  It  is  characterised  by  a  slight 
response  to  faradism.  In  the  worst  case.s  all  reactions  cease  entirely  after  a  time  ;  this 
means  that  not  only  have  the  nerves  degenerated,  but  also  the  muscle  fibres,  which  are 
replaced  by  fibrous  tissue. 

TESTING  THE  REACTIONS  OF  MUSCLES 

Testing  .should  be  carried  out  first  with  the  interrupted  and  afterwards  with  the  con- 
tinuous current.  The  flat  pad  and  small  disc  electrode  should  be  used.  They  should  both 
be  thoroughly  moistened  with  warm  water  or  salt  and  water.  In  testing  the  muscles  of  the 
arm,  the  flat,  flexible,  or  "  indifferent "  electrode  may  be  placed  either  upon  the  sternum, 
where  the  patient  can  hold  it  in  position,  or  else  upon  the  lower  part  of  the  cervical 
spine.  In  the  latter  case,  if  the  patient  leans  back  upon  a  pillow,  good  contact  can  be 
made  between  the  skin  and  the  electrode.  The  limb  shcmld  be  supported  by  the  operator, 
and  the  muscles  .should  be  relaxed.  The  small  disc  should  be  the  active  electrode,  and 
should  be  placed  upon  the  motor  point  of  the  muscle  to  be  tested.  If  the  galvanic  current 
is  used,  a  pressure  of  about  20  volts  will  be  needed  to  begin  with  for  the  limbs,  and  10 
volts  for  the  face.  The  current  should  then  be  interrupted  and  made  again.  This  can 
be  done  in  three  or  four  ways.  If  a  battery  is  fitted  with  a  double  current  collector,  the 
first  crank  can  be  moved  on  and  off  the  dummy  stud  marked  O.  Otherwise  interruptions 
can  be  effected  by  simply  raising  the  electrode  and  replacing  it.  Sometimes  the  testing 
electrode  is  screwed  on  to  a  handle  which  is  fitted  with  a  spring  for  "making"  the 
current.  If  no  closing  contraction  is  obtained  the  current  must  be  increased,  and  when 
it  ai)pears  its  character  should  be  noted — whether  it  is  sluggish  or  quick,  or  greater  or 
smaller  in  extent  than  the  reaction  of  a  healthy  muscle.  The  reading  of  the  galvanometer 
should  be  noticed,  to  know  the  amount  of  current  needed  to  produce  the  contraction,  and 
whether  the  latter  was  more  easily  obtaineil  with  the  kathode  as  active  electrode,  or  the 
anode.  If  only  one  arm  or  leg  is  affected,  the  character  of  the  reactions  can  be  compared 
with  those  of  the  healthy  limb.  In  testing  the  musciles  of  the  leg  the  indiftercnt  electrode 
should  be  secured  upon  the  lumbar  or  gluteal  region. 

Sometimes  contractions  are  best  obtained  by  placing  both  electrodes  on  the  muscle, 
one  at  each  extremity.  The  reaction  of  muscles  to  stimulation  of  the  nerve  trunks  should 
also  be  ascertained. 

EFFECTS  AND  USES  OF  THE  GALVANIC  CURRENT 

Owing  to  the  continuous  flow  of  the  galvanic  current  in  one  direction  without 
interruption,  its  electrolytic  or  chemical  elFecits  are  more  marked  than  those  of  the  faradic 
current,  and  it  is  said  to  be  more  concerned  in  nutritional  changes  in  the  tissues  than  the 
latter.  The  galvanic  current  is  employed  in  cases  of  paralysis  when  R.D.  is  present, 
to  promote  the  nutrition  of  the  degenerate  muscles.     In  these  cases  the  kathode  should 
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be  the  active  electrode,  and  the  current  shouM  be  interrupted  at  intervals  to  obtain  con* 
traction  of  tlie  muscles.  It  is  used  in  cases  of  neurasthenia  and  for  the  relii-f  of  pain  in 
sciatica,  in  the  later  stages  of  neuritis,  in  neuralgia  when  tiie  pain  is  due  to  iocjil  neuritis, 
and  may  also  lie  emploj'^ed  in  the  various  forms  of  occupation  neuroses,  and  spasmo«lic 
torticollis.  The  galvanic  current  is  also  used  for  the  destruction  of  njevi,  sujierfluous 
hairs,  fibroids,  etc.,  and  drugs  are  now  administered  through  the  skin  and  conveyed 
through  the  tissues  under  the  attractive  influence  of  the  poles.  The  former  process  is 
called  electrolysis,  the  latter  ionic  raetlication  or  ionisation. 

For  stimuiating  etlects,  labile  applications  with  the  kathode  as  active  eloctro<le  should 
be  used ;  for  sedative  ettects,  stabile  applications  with  the  anode  as  active  electrode. 

CENTRAL  GALVANISATION 

Central  galvanisation  is  the  stimulation  of  the  whole  cerebrospinal  system,  and  is 
useful  in  cases  of  neurasthenia,  insomnia,  dyspepsia,  etc. 

The  kathode  is  made  the  indillerent  jiole,  and  is  placed  upon  the  epigastrium.  The 
current  may  be  applied  to  the  patient's  head  and  neck  through  the  hand  (.f  the  masseuse, 
who  wears  a  bracelet  electrode.  She  shou'.il  place  her  hand  u[Kin  the  patient's  fi.reheail, 
and  then  gradually  turn  on  the  current  until  the  reipiired  strength  is  reached.  She 
should  then  pass  her  hand  over  the  top  and  back  of  the  head,  which  should  be  wet, 
and  down  the  neck  on  the  medial  side  of  the  sterno-cleido-mastoid  muscle,  to  influence 
the  pneumogastric  nerve.  The  current  should  afterwards  be  apiilied  along  the  whole 
length  of  the  spine.  In  the  absence  of  specific  directions  as  to  dosage  from  the  doctor, 
from  1  to  2  milliamperes  may  be  given  to  the  head  for  from  one  to  three  minutes, 
3  to  5  milliamperes  to  the  neck  for  from  three  to  five  minutes,  and  up  to  9  or  10 
,  milliamperes  to  the  back  for  ten  minutes.^ 

I  THE  FARADIC  COIL 

Faraday  discovered  that  a  current  flowing  through  a  coil  of  wire  will,  if  its  strength 

is  varying,  or  if  it  is  "  made  "  and  "broken,"  induce  a  current  in  a  neighlxjuring  coil  of 
I  wire.  He  also  found  that  if  a  magnet  is  made  to  apprnadi  tuwaids  ur  recede  from  a 
;  closed  circuit,  a  current  will  be  induced  in 
!  the  latter.  Such  a  current  is  called  an 
I  induced  ox  farculic  current.     A  faradic  coil 

is  made  on  the  following  principle  :  A  coil 
:  of  stout  insulated  wire  is  woiuid  upon  a 
,  bobbin  having  a  soft  iron  core.  This  is 
I  called  the  primary  coil,  and  is  connected 
\  with  a  battery  of  one  or  two  cells.  A 
;  vil)rating  spring,  worked  by  means  of   a 

magnet,  is  inserted  in  the  circuit  between 

the  cells  and  the  coil.   This  spring  "  makes  " 

and  "breaks"  the  battery  current  at  fre- 
quent  and   regular   intervals.     At    every 

"  make  "  a  momentary  reverse  pressure  is 

set  up  in  the  primary  coil  which  retards 

the  rise  of  the  battery  current ;  at  every 

"  break  "  a  momentary  direct  pressure  (i.e. 

in    the   same    direction    as   that    c)f    the 

battery    pressure),    which    may    be    much 

greater  than  that  of  the  cells,  is  induced 

in  the  coil,  and  the  current  duo  to  this 

pressure  is  led  off  by  two  wires  connected 
:  to  the  two  ends  of  the  coil  for  application 
i  to  the  patient.     This  is  called  the.  jn-iniarij 

faradic  current.     It  is  one  flowing  always 

in  one  direction,    but  interrupted  at  fro-  i     »  .u 

quent  intervals.     It  is  quite  distinct  from  the  batt<>ry  current,  being  only  obUined  at  the 

"break"  or  cessation  of  the  latter.  .  .    . 

The  secondare/  or  aUernatiwj  current  is  obtaine.l  by  tapping  a  co.l,  usually  consisting 

of  many  turns  of  fine  wire,  wound  over  the  primary  coil.     Sometimes  this  secondary  coil 

>In  applying  electricity  to  the  hea.l  tl.c  nurrent  sluniM  always  l.e  p<«.«xl  '»'^''"^,'„'/;^;"  *^* 
.louuwaids,  or  in  the  antero-posterior  direction,  never  transversely,  as  tl.u  causes  vertigo  and  f*iDtne«. 
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is  wound  upon  a  bobbin  having  a  hollow  centre  large  enough  to  slide  on  and  off  the 
primary  coil.  Sometimes  both  coils  are  wound  upon  one  reel,  but  quite  independently  of 
each  other.  The  rise  and  fall  of  the  current  in  the  primary  coil  induces  currents  in  the 
secondary  coil.  These  currents  are  alternating  in  direction.  The  secondary  current 
obtained  at  the  "  break "  is  always  greater  than  that  obtained  at  the  "  make "  of  the 
battery  current.  The  strength  of  both  depends  upon  that  of  the  primary  or  inducing 
current.  The  iron  core  consists  of  bundles  of  soft  iron  Avires.  AVhen  the  current  flows 
round  the  primary  coil  the  iron  becomes  magnetised,  and  the  rise  and  fall  of  the  magnetism 
in  the  core  at  every  "make"  and  "  break  "  of  the  battery  current  increases  the  induced 
current.  In  some  batteries  the  core  is  made  to  slide  in  and  out  of  the  primary  coil. 
When  fully  pressed  home  the  maximum  primary  current  is  obtained,  while  the  more  it 
is  withdrawn  from  its  socket  the  weaker  the  current  becomes.  In  coils  where  the  core 
is  fixed,  a  brass  tube  can  be  slipped  over  it  to  reduce  the  current.  With  a  "sledge"  coil 
the  secondary  or  alternating  current  can  be  regulated  not  only  by  means  of  the  iron  core 
but  by  sliding  the  secondary  coil  over  the  primary.  The  strongest  current  is  obtained 
when  the  former  is  directly  over  the  latter.  Before  applying  the  current  to  a  patient  the 
masseuse  should  test  it  ])y  applying  the  moistened  electrodes  to  her  own  hand.  When 
the  current  is  definitely  felt,  and  when  the  hand  muscles  begin  to  contract  slightly,  she 
may  know  that  a  strong  enough  current  has  been  obtained  to  begin  with.     The  position 


Fia.  193.— Dubois-Reymond's  Sledge  Coil,  with  Coimimtator  for  Primary  and  Secondary 
Current  and  Adjustable  Tnterrnpter. 

of  the  core  should  then  be  noted,  and  also  if  giving  a  secondary  current  with  the  sledge 
coil,  that  of  the  secondary  coil.  The  core  should  then  be  removed  or  uncovered,  and  the 
current  turned  off.  When  the  electrodes  are  in  position  on  the  patient  the  current  should 
be  turned  on  and  grwhudly  increased  to  the  right  strength.  Currents  strong  enough  to 
cause  actual  pain  should  never  lie  eniployed  in  giving  an  ordinary  aitplication.  A 
masseuse  should  provide  herself  with  a  porta])le  faradic  coil,  preferably  one  having  an 
adjustable  interrupter,  so  that  the  frequency  of  the  interruptions  can  be  regulated  as 
required.  Some  coils  have  one  pair  of  terminals  for  leading  oil'  either  the  primary  or 
secondary  faradic  current,  according  to  the  position  of  the  switch  marked  P  and  S.  A 
second  switch  is  for  turning  the  battery  current  on  and  olf.  Other  coils  have  two  pairs 
of  terminals — one  pair  for  leading  off  the  primary  faradic,  and  the  other  pair  for  leading 
oil"  the  secondary  faradic  current — and  one  switch  for  turning  the  battery  current  on 
and  off. 

EFFECTS  AND  USES  OF  THE  FARADIC  CURRENT 

The  faradic  current  is  used  when  general  stimulation  of  the  whole  nervous  system  is 
required,  as  in  neurasthenia  and  hy.steria.  It  is  employed  in  cases  of  antemia  and  general 
debility  after  constitutional  illness  ;  in  paralysis  if  K.I),  is  not  present,  and  it  is  also  used 
in  certain  cases  as  a  sedative  to  pain. 

The  .slowly  interrupted  primary  faradic  current  (with  the  hammer  .set  so  as  to 
make  about  two  interruptions  per  second),  or  the  slowly  interrupted  secondary  current 
from  a  short  coarse  wire  coil,  are  recomnn-nded  by  some  medical  authorities  to  promot<^ 
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muscle  fjrowth  aiul  general  nutrition  of  the  tissues.  Thej'  are  also  rccommcrnkMl  fctr 
stiuuilalions  of  deep-lying  organs,  such  as  the  stomach,  liver,  and  intestines,  in  c;uses  of 
dyspepsia  and  constipation.  Others  prefer  using  the  line  wire  secondary  coil  current 
for  all  purposes  of  general  nerve  and  visceral  stimulation.  A  rapidly  interrupted  we;ik 
current  from  the  long  fine  secondary  coil  should  be  used  when  sedative  ellects  are  desire<l, 
as  in  cases  of  neuralgia  when  the  pain  is  of  referred  origin.  The  rapid  vibrations  liavo 
a  numbing  effect  upon  the  part.  The  passage  of  a  quickly  interrupted  furadicr  current 
causes  tetanus  of  the  muscles,  they  liave  no  time  to  relax  between  each  "make"  and 
"  break  "  of  the  battery  ctu-rent. 


GENERAL  FARADISATION 

General  faradisation  promotes  tissue  changes  and  general  nutrition.  It  is  useful  in 
of  dyspepsia,  an;umi:i,  neurasthenia,  etc.  The  indifferent  electrode  is  placed  upon 
the  spine  in  treating  the  limbs,  and  upon  the  abdomen  when  treating  the  back.  The 
active  electrode  is  moved  in  turn  over  the  limbs,  abdomen,  and  back.  The  secondary 
current  is  usually  prescribed,  and  for  the  promotion  of  muscle  growth  it  should  be  slowly 
interrupted  so  as  to  cause  the  slow,  rhythmical  contraction  of  the  muscles  under  treat- 
ment.    The  current  should  not  be  so  strong  as  to  cause  pain  or  discomfort. 


FARADISATION  OF  THE  SKIN 

For  faradisation  of  the  skin,  the  secondary  current  from  the  long  fine  wire 
be  applied  either  by  means  of  a  wire  brush  electrode,  or  through  the  operator's 
The  skin  should  be  quite  dry,  or  else  the  current  will  penetrate  through  it  to 
lying  muscles.  To  ensure  dryness  a  little  starch  powder  may  be  sprinkled  ov 
to  be  treated. 

GALVANO-FARADISATION 

Occasionally  the  continuous  and  induced  currents  are  used  simultaneously 
paralysis,   general   debility,   nervous   exhaustion,   and   fur   stimulation    of  the 
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Ifiacera.     For  applications  of  this  kind   "combined  '  batteries  are  sold.     The  fnradic  coil 
nd  galvanic   battery  are   fitted   into   one   case,   and   the   currents  can   either  be  led  off 
25 
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simultaneously  through  the  same  couducting  cords  or  may  be  used  separately.  A 
combined  current  can  also  be  obtained  by  using  a  separate  galvanic  battery  and 
faradic  coil,  and  connecting  the  negative  terminal  of  the  former  with  the  positive  terminal 
of  the  latter.  The  current  is  then  led  to  the  patient  by  attaching  the  conducting 
cords  to  the  negative  terminal  of  the  coil  and  to  the  positive  terminal  of  the  galvanic 
battery. 

When  portability  is  a  consideration  in  the  choii;e  of  a  battery,  as  it  usually  is  for  the 
masseuse,  the  "  combined "  make  is  not  recommended.  It  is  very  heavy  to  carry,  and 
combined  currents  are  not  often  ordered.  A  separate  coil  and  galvanic  battery  are  far 
more  convenient  in  massage  practice,  and  when  galvano-faradisation  is  ordered,  the 
combined  current  can  be  obtained  by  coupling  the  coil  and  galvanic  battery  together,  as 
described  above. 

ELECTRIC  BATHS 

Eaths  form  a  very  convenient  and  comfortable  way  of  applying  electricity  either 
generally  or  locally.  For  general  applications,  i.e.  when  it  is  desired  to  bring  the  whole 
system  under  the  influence  of  electricity,  the  full-length  bath  is  used.  When  the  current 
is  taken  from  the  main  electric  lighting  supply,  the  bath  must  be  made  of  porcelain,  and 
specially  installed  for  the  purpose.  No  one  who  has  not  had  special  training  under  an 
expert  should  attempt  to  use  the  current  from  this  source  in  giving  an  electric  bath,  as 
there  are  many  risks  attendant  upon  so  doing,  and  in  order  to  avoid  them  a  complete  work- 
ing knowledge  of  the  whole  apparatus  is  necessary.     Galvanic  electric  baths  can,  however, 
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be  manipulated  with  safety  by  persons  with  no  very  special  training  by  using  largo 
Leclanche  or  accumulator  cells  as  the  means  of  supply.  An  ordinary  full-length  jjorcelain 
bath  can  be  then  used.  The  patient  should  be  immersed  up  to  the  neck  in  warm  water, 
about  99'  Fahr.  In  a  bi-polar  batli  two  electrodes  are  hung  over  the  edge  of  the  bath, 
one  at  either  end.  These  electrodes  are  made  of  tin,  carbon,  or  zinc,  and  are  provided 
with  binding  screws  for  the  attachment  of  the  conducting  wires  from  the  battery. 
The  one  at  the  head  of  the  batli  shoulil  be  about  12  in.  x  18  in.,  and  should  be 
attached  to  the  positive  pole  of  the  battery.  The  foot  electrode  should  be  about  10 
in.  X  10  in.,  and  should  be  attached  to  the  negative  pole.  A  "paddle"  electrode 
may  be  used  if  it  is  necessary  to  concentrate  the  current  upon  any  particular  part  of  tlif 
I»atient's  body.  It  can  be  attached  by  a  conducting  cord  to  either  of  the  other  electrodes, 
and  moved  about  as  desired.  The  patient's  head  and  shoulders  should  be  kept  from 
touching  the  electrode  at  the  head  of  the  bath.  To  effect  this  a  neck  rest  may  be 
improvi-sed  by  securing  a  broad  band  of  webbing  or  other  material  across  the  batli  for 
the  patient  to  lean  against.  A  back  rest,  made  in  the  form  of  a  wooden  frame  with  band.s 
of  webbing  stretched  acro.ss  it,  is  also  used  for  this  purpose.  The  feet,  if  not  actually 
touching  the  negative  electrode,  should  be  kept  close  to  it. 

It  has  been  computed  that  only  about  one-third  of  the  current  in  a  bi-polar  bath 
passes  through  the  i)atient.  The  rest  flows  through  the  water  from  one  electrode  to  tlic 
other  and  is  wasted.  No  salt  should  be  added  to  the  bath  or  the  water  will  conduct  still 
better  than  before,  and  the  patient  will  receive  less  of  the  total  current.  The  latter  should 
be  turned  on  very  grailually  when  the  patient  is  in  the  bath.  It  should  never  be  strong 
enough  to  cause  any  disconifort,  and  should  be  turned  gradually  off  before  the  patient  gets 
out  of  the  bath.  For  galvanic  current  baths,  large  Leclanche  cells  are  better  than  small 
ones.  Accumulator  cells  must  be  used  when  large  currents  are  employed,  such  as  from 
no  to  100  milliamperes,  and  the  current  can  be  regulated  by  means  of  a  shunt  rheostat 
(volt  regulator)  placed  in  the  circuit. 
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If  tlie  farailic  current  is  used  it  should  be  obtained  either  from  tlic  primary  f>r  from  a 
sliort  coarse  secondary  coil.  Strong,  thick  conducting  wires  should  be  used  to  convey  the 
current  from  the  battery  or  coil  to  the  bath. 

The  duration  of  the  bath  should  be  from  ton  to  twenty  minutes.  The  patient's  pulse 
and  temperature  should  be  taken  before  and  after  treatment.  In  order  to  coul  otf  before 
going  into  the  open  air  the  jtatient  should  dress  sl(jwly,  and  rest  for  a  short  timt;  after 
treatment. 

Electric  baths  should  not  1)e  given  after  a  full  meal.  If  the  patient  feels  at  all  faint 
the  current  shouhl  be  immediately  reduced. 

Small  porcelain  baths  lilted  with  carbon  electrodes  can  now  be  obtained  for  applying 
electricity  to  the  limbs.  Those  for  the  lower  extremities  are  made  so  that  the  legs  can  lie 
immersed  in  water  up  to  the  knees,  while  the  arm-baths  are  made  to  take  in  the  liaud  and 
forearm.  One  electrode  may  be  placed  in  the  bath,  and  the  other  upon  some  part  of  the 
patient's  body,  or  else  in  a  second  bath  in  which  the  patient's  other  arm  or  leg  is  immersed. 
This  arrangement  is  called  a  mono-polar  bath.  If  it  is  desired  to  bring  both  legs  under 
treatment — as  in  cases  of  paraplegia — each  should  be  placed  in  a  foot-bath  ;  the  entire 
current  will  then  traverse  both  legs.  If  the  Avhole  of  one  side  is  to  be  treated — as  in 
hemiplegia — one  arm  and  one  leg  should  be  immersed.  If  galvanism  is  applied  in  this 
way  the  current  flows  from  the  bath  in  which  the  anode  is  placed  through  the  patient  to 
the  kathode  bath.  If  one  arm  only  is  to  be  treated,  one  electrode  should  be  placed  in  tl>e 
bath,  and  the  other  upon  the  upper  part  of  the  spine.  If  the  forearm  only  is  to  be 
inHuenced,  both  electrodes  may  be  placed  in  the  bath,  one  at  either  end  (bi-polar  method). 
In  a  mono-polar  bath  all  the  current  traverses  the  patient's  tissues  between  the  electrodes — 
the  water  in  the  bath  may  be  looked  upon  as  a  large  perfectly  fitting  electrode.  In  a  bi- 
polar bath  only  a  fractional  part  of  the  total  current  is  transmitted  by  the  patient.  I^arger 
currents  are  therefore  needed  for  bi-polar  than  for  mono-polar  applications. 

The  "four-cell"  bath  apparatus,  designed  by  Dr.  Schnee  and  called  by  his  name, 
consists  of  a  chair  and  four  small  baths  each  fitted  with  an  electrode,  which  is  connected 
through  the  medium  of  a  specially  designed  switchboard  with  the  battery.  The  current 
obtained  can  be  either  continuous,  interrupted,  or  alternating,  and  its  direction  can  be 
regulated  by  means  of  a  commutator.  The  patient  sits  in  the  chair,  the  forearms  are 
immersed  in  the  arm-baths  tixed  at  either  side  of  the  chair,  and  the  legs  are  placed  in  the 
deeper  tubs  provided  for  them.  An  arm-bath  can  be  quite  easily  and  cheaply  improvised 
by  obtaining  an  oblong  earthenware  basin — such  as  are  sold  for  kitchen  use — fitting  it 
with  two  electrodes,  about  5  in.  x  31  in.,  and  attaching  these  to  a  coil  for  faradism  or  to 
a  battery  for  galvanisation. 

i  The  advantages  of  using  baths  as  a  means  of  applying  electricity  are  as  follows  :  Fii-st, 
I  the  patient  suffers  less  discomfort,  because  the  water  acts  as  a  large  electrode,  and  the 
i current  is  diU'used  over  a  large  area.  Secondly,  the  water  thoroughly  moistens  the  skin 
and  consideral)ly  reduces  its  resistatice.  Thirdly,  the  warm  water  in  the  bath  keeps  the 
I  parts  under  treatment  agreeably  warm  during  the  application. 

TREATMENT  FOR  DIFFERENT  TYPES  OF  CASE 
Infantile  Paralysis 

In  treating  with  the  continuous  current  the  anode  should  be  the  indifTerent  clodnxle, 
and  should  be  placed  upon  the  back.  The  kathode  should  be  moved  over  the  affecttHl 
inn  lies.  The  current  should  be  frequently  broken  to  obtain,  if  pos.'^ibie,  contrnelions  of 
till  muscles.  Currents  of  from  4  to  6  niilliamperes  may  be  u.sed.  Applications  are 
u-uiJly  ordered  daily  for  from  twenty  to  thirty  minutes. 

Facial  Paralysis 

If  R.T).  is  present  the  continuous  current  is  usually  ordered  ;  if  tlio  nmsrles  respond 
i<i  faradism  the  coil  is  used.  In  applying  the  former  the  indillerent  elcotnKlo  should  be 
'la  id  at  the  back  of  the  neck  or  held  underneath  the  ear.  The  active  electrode  jh  then 
moved  over  the  affected  muscles.  The  dosage  ordered  is  usually  from  2  to  .")  milliflmj)orfi«. 
In  passing  2  or  3  juilliamperes  the  kathode  may  l)e  used  as  the  active  electro^le.  When 
X  larger  current  is  ordered  the  anode  must  l>e  used  over  the  affected  part,  a.s  the  skin  of 
-he  face  is  very  sensitive,  and  a  current  of  4  or  5  milliami>eres  is  more  easily  borno 
vvith  the  anode  as  the  active  pole.  Treatment  is  usually  onlcred  daily  for  fifteen 
uinutes. 
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Brachial  Neuritis 

In  all  cases  of  j>ainful  neuritis  the  galvanic  current  must  be  used.  As  a  rule,  large 
currents  are  ordered,  and  should  be  administered  through  large  electrodes.  In  treating 
brachial  neuritis  the  anode  is  jjlaced  upon  the  cervical  spine  or  upon  the  shoulder  above 
the  clavicle,  and  the  kathode,  in  the  form  of  a  flexible  flat  electrode,  is  folded  round  the 
forearm.  A  current  of  from  10  to  12  railliamperes  may  be  ordered,  and  the  application  1 
should  last  for  from  ten  to  thirty  minutes.  | 

Sciatica 

Two  large  flexible  electrodes  are  used.  The  anode,  about  4  J-  in.  x  8  in.,  is  placed 
upon  the  buttock  of  the  affected  side.  Tlie  kathode  should  be  larger,  about  8  in.  x  12  in., 
and  should  be  closely  moulded  round  the  lower  part  of  the  leg.  Doth  electrodes  must  be 
well  padded  with  absorbent  wool,  and  thoroughly  moistened.  The  current  should  be 
turned  on  and  off  gradually.  From  15  to  30  milliamperes  may  be  ordered.  Treatment  is 
generally  given  daily  at  first  for  twenty  or  thirty  minutes. 

Writer's  Cramp 

The  indifferent  electrode,  the  kathode,  should  be  placed  upon  the  back  of  the  neck,  the 
anode  may  l)e  held  upon  the  back  of  the  hand  and  upon  any  tender  points  along  the  arm. 
The  strength  of  current  ordered  varies  from  2  to  8  milliamperes.     Applications  are  usually 
given  once  or  twice  daily  for  fifteen  or  twenty  minutes.     The  galvanic  bath  is  a  good  way     . 
of  administering  electricity  in  a  case  of  this  kind. 

Spasmodic  Torticollis 

The  galvanic  current  is  used.  The  kathode  is  applied  to  the  back  of  the  neck.  The  i 
anode  is  held  stationary  on  the  sterno-cleido-mastoid  muscle  of  the  affected  side.  A  current  ' 
of  from  2  to  5  milliamperes  may  be  ordered  for  about  ten  minutes  twice  a  day. 

Constipation 

For  constipation,  the  slowly  interrupted  faradic  current  is  usually  prescribed.  Tiie  . 
indifferent  electrode  should  be  placed  upon  the  lower  part  of  the  back,  and  the  active  j 
electrode  should  be  moved  slowly  along  the  course  of  the  colon  and  over  the  liver. 

IONIC  MEDICATION 

As  previously  mentioned,  the  charged  atoms  which  are  normally  present  in  an  electro- 
lyte are  called  ions.  When  a  continuous  current  of  electricity  is  made  to  pass  through  an 
electrolyte  these  charged  atoms,  or  groups  of  atoms,  are  attracted  by  and  move  towards  the 
pole  of  opposite  sign  to  themselves,  those  positively  charged  to  the  kathode  and  those 
negatively  charged  to  the  anode.  On  this  principle,  drugs  can  be  introduced  into  the  body 
by  means  of  a  galvanic  current,  and  the  process  is  called  ionic  medication  or  ionisation.  It 
is  carried  out  as  follows :  The  skin  of  the  part  to  be  treated  should  first  be  washed  to 
remove  any  grease  and  so  ensure  the  better  penetration  of  the  ions,  and  any  cut  or  spot 
upoi.  the  skin  should  be  covered  either  with  collodion  or  adhesive  plaster,  otherwise  tho 
current  would  enter  very  easily  at  this  point  and  cause  a  severe  burn.  The  drug  to  l"' 
used  IS  dissolved  in  water,  and  a  thick  pad  of  lint  or  gamgee  tissue  is  soaked  in  the  solution, 
then  moderately  wrung  out  and  placed  over  the  affected  part,  under  the  kathode  or  anode 
according  to  the  sign  of  the  drug  to  be  introduced.  A  large  indiflerent  electrode,  consist- 
ing of  a  pad  soaked  in  a  warm  salt  solution,  should  be  placed  upon  some  convenient  part 
of  the  patient's  body,  or  an  arm  or  leg  bath  may  be  used  instead.  When  the  current  i> 
turned  on,  the  migration  of  ions  takes  place  through  the  tissues  of  the  body. 

After  an  application  the  lint  or  gamgoe  tissue  should  be  thoroughly  rinsed  out  and 
dried,  in  preparation  for  the  patient's  next  treatment. 

In  carrying  out  ionic  medication  it  is  all-important  to  know  under  which  pole  to 
place  the  drug  in  order  that  the  required  ions  may  penetrate  through  the  tissues.  No 
mistake  can  be  made  about  the  choice  of  pole  if  it  is  remembered  that  in  pharma- 
ceutical nomenclature  the  positive  element  or  base  of  a  drug  comes  first  and  the  negative 
clement  last. 
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Example : — 

+ 

Potjissium  Iodide 

Sodium  Chloride 

Sodium  Salicylate 

Lithium  Sulj)hato 

Cocaine  Hydrochloride 

Quinine  lUsulphate 

Zinc  Sulphate,  etc. 

If  the  positive  element  of  the  drug  is  to  be  driven  into  the  tissues,  the  pml  wliicli  is 
soaked  in  the  solution  must  be  placed  under  the  anode.  The  required  ions  will  then  l)e 
repelled  from  the  anode  and  migrate  through  the  body  towards  the  kathode.  Similarly,  if 
the  negative  element  of  the  drug  is  to  be  introduced  into  the  body  it  must  be  driven  in 
from  the  pad  under  the  kathode. 

Apparatus 

The  continuous  current  for  carrying  out  the  treatment  may  be  obtained — (A)  From  a 
universal  apparatus.  This  is  a  machine  from  which  faradic  and  sinusoidal  currents  can 
also  be  obtained.  The  currents  are  generated  in  this  apparatus  by  a  motor  dynamo  which 
is  driven  by  the  current  from  the  main.  They  can  be  smoothly  graduated,  a  very 
important  point  in  regard  to  the  comfort  and  well-being  of  the  patient.  An  amply  suffi- 
cient amperage  for  all  cases  can  be  obtained  from  this  source  of  supply.  (B)  A  me<lical 
battery  of  twenty-four  cells  and  upwards.  This  should  be  fitted  with  a  milliampere-meter 
and  also  with  a  current  collector,  so  that  the  current  can  be  increased  and  deereased  by 
one  cell  at  a  time.  ((7)  From  the  continuous  current  main,  in  which  case  a  shunt  switcli- 
board  for  regulating  the  current  must  be  used.  This  source  of  current  is  not  recommended, 
as  it  is  attended  by  risks  to  the  patient.  If  it  is  used,  a  competent  electrical  engineer 
should  be  employed  to  design  and  arrange  safety  fuses  in  the  circuit. 

The  best  kind  of  conducting  cords  are  those  made  of  flexible  copper  wire,  insulated  by 
indiarubber  tubing.  The  wire  is  thicker  than  that  of  the  ordinary  cords  sold,  and  does 
not  get  corroded  by  the  penetration  of  the  solutions  used  as  it  does  when  only  covered  by 
cotton  or  silk.  Great  care  should  be  taken  to  ensure  the  safe  and  good  contact  of  all  the 
connections.  This  is  a  most  important  point,  as  any  sudden  break  in  the  current  will  give 
an  unpleasant,  and,  in  the  case  of  large  currents,  perhaps  a  dangerous  shock.  Electrodes 
with  the  connecting  wires  soldered  on  can  now  be  obtained  and  are  the  safest  for  use 
when  applying  large  currents. 

The  electrodes  used  consist  of  layers  of  lint,  gamgee  tissue,  or  absorbent  wool,  over 
Avhich  is  placed  a  metal  plate.  The  layers  of  lint  or  wool  should  be  applied  evenly  over 
the  affected  part,  and,  to  ensure  its  good  contact  with  the  skin,  and  also  to  hold  the  two 
parts  of  the  electrodes  together  and  in  position,  a  bandage  should  be  firmly  applied  over 
the  whole.  The  lint  or  absorbent  wool  should  be  folded  in  not  less  than  sixteen  thick- 
nesses, if  any  strength  of  current  over  20  milliamperes  is  being  pas.^^ed.  The  metal 
part  of  the  electrode  should  be  smaller  than  the  pad,  so  that  it  cannot  come  into  contact 
with  the  skin ;  indeed,  provided  that  the  pad  is  large  enough,  the  metal  plate  may  be  quite 
small.  An  arm  or  leg  bath,  filled  with  a  sufficient  quantity  of  the  solution  to  cover  the 
part,  may  be  used  as  the  active  electrode  when  treating  the  forearm  and  hand  or  the  foot. 
This  sometimes  forms  a  more  convenient  and  comfort^ible  electrode  than  the  [kh\.  When 
the  ions  of  metals,  such  as  zinc  and  copper,  are  used  for  treating  ulcers,  etc.,  the  metal  part 
of  the  active  electrode  (the  anode)  should  be  of  the  same  material,  so  that  a  renewal  of  the 
ions  may  be  kept  up  from  it. 

In  other  cases  aluminium  is  said  to  be  perhaps  the  best  kind  of  metal  to  use.  Tin 
electrodes  are  also  used,  and  metal  gauze  forms  a  very  convenient  kind  of  conductor  when 
treating  joints.  It  can  be  cut  into  strips  of  the  required  length  and  width,  and  placed 
round  the  joint  over  the  wrapping  of  lint.  Safety  pins  with  binding  screws  soldered  on 
can  now  be  obtained  for  making  a  connection  with  the  wire  when  using  this  kind  of 
electrode. 

Distilled  water  is  recommended  for  ionisation,  but  tap  water,  if  Iwiled,  can  also  be 
used.  Dr.  Lewis  Jones,  in  his  book,  Ionic  Medication,  says :  "  If  tap  water  is  used, 
mineral  constituents,  usually  calcium  carbonate,  will  share  in  the  transjwrt  of  the  current; 
but  there  is  no  evidence  to  show  that  their  pre.'»ence  complicates  the  operation  to  any 
appreciable  extent."  The  drugs  can  be  procured  in  soloid  foruj.  One  soloid  di.-<M.Ived  in 
1  ounce  of  water  gives  a  1  per  cent,  solution.  A  more  convenient  and  chcaiK?r  melho<l 
is  to  have  a  10  or  20  per  cent,  stock  solution  of  the  drug  made  up  by  a  chemist,  and 
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tlien  to  dilute  it  with  the  required  amount  of  hot  water  Avhcn  wanted  for  use.  Thus,  to 
make  up  a  2  per  cent,  solution,  four  parts  of  boiling  water  should  be  added  to  one  part  of 
a  10  per  cent,  stock  solution;  or  nine  parts  of  water  to  one  part  of  a  20  per  cent, 
stock  solution. 

Details  of  Treatment 

Stiff  Joints. — In  cases  where  the  disease  or  morbid  agent  has  ceased  to  be  active, 
excellent  results  have  been  obtained  by  ionisation  with  sodium  chloride,  the  chlorine  ions 
having  a  softening  effect  upon  the  tissues.  It  has  also  been  used  successfully  in  cases  of 
Diipuytren's  and  Palmar's  contraction  and  in  the  contraction  of  cicatricial  tissue. 

Professor  Leduc's  method  is  to  saturate  sixteen  thicknesses  of  absorbent  cotton-wool 
in  a  1  or  2  per  cent,  solution  of  sodium  chloride  and  to  wrap  it  round  the  affected  joint. 
He  recommends  that  several  turns  should  be  made  round  the  limb  so  that  there  may  be 
thirty-two  or  forty-eight  thicknesses  of  tissue  between  the  skin  and  the  plate  of  tin  con- 
nected with  the  negative  pole.  The  whole  is  then  kept  in  position  by  a  bandage.  The  in- 
dillerent  electrode  may  consist  of  an  arm  or  leg  bath  of  warm  water  wilh  a  little  salt  in 
it,  or  of  a  large  compress  of  absorbent  cotton-wool  folded  in  sixteen  thicknesses  and  satur- 
ated in  a  warm  salt  solution ;  this  may  be  placed  round  the  other  limb,  and  over  it  is 
secured  another  metal  electrode  which  is  connected  to  the  positive  pole.  The  current  is 
then  very  gradually  turned  on  and  should  not  reach  its  maximum  strength  for  several 
minutes.  Professor  Leduc  mentions  that  the  discomfort  which  is  complained  of  by  the 
patient  at  first  is  due,  not  to  the  intensity  of  the  current,  but  to  the  rapidity  with  which 
the  intensity  is  raised.  The  current  may  be  very  gradually  increased  to  any  strength  up  to 
100  milliamperes,  the  amount  which  can  be  tolerated  varying  with  the  individual.  Once 
the  current  has  reached  its  maximum  strength  little  or  no  discomfort  is  experienced.  At 
the  end  of  the  treatment  the  current  should  be  gradually  turned  off.  The  application  may 
last  for  half  an  hour  or  longer,  according  to  directions,  with  the  maximum  strength  of 
current.  Usually  three  treatments  per  week  are  ordered,  but  after  some  time  these  may 
be  reduced  to  two  and  later  to  one,  as  the  skin  and  tissues  become  more  sensitive  after  a 
few  applications.  Should  the  patient  complain  of  discomfort  in  any  particular  spot  under 
the  pad  the  current  should  be  at  once  turned  off,  the  bandage  undone,  and  the  part 
examined.  Localised  pain  usually  means  either  that  the  pad  is  not  applied  with  uniform 
pressure  over  the  whole  part  or  that  there  is  some  scratch  or  i)imple  on  the  skin.  In  either 
case  the  density  of  the  current  is  increased  at  that  point,  and  a  severe  burn  may  result 
unless  precautions  are  taken.  If  there  is  a  small  abrasion  of  the  skin,  it  should  be  covered 
either  by  collodion  or  adhesive  plaster  and  the  treatment  may  then  be  resumed. 

Brachial  Neuritis. — A  1  or  2  per  cent,  solution  of  sodium  salicylate  or  potassium 
iodide  is  usually  ordered  for  this  condition.  A  pad  of  lint  of  about  twenty  thicknesses, 
and  measuring  about  8  in.  x  6  in.,  is  soaked  in  the  solution  and  then  applied  over  the 
shoulder,  between  the  root  of  the  neck  and  the  shoulder-joint  (the  nearest  point  to  the 
plexus  being  above  the  clavicle,  lateral  to  the  sterno-mastoid  muscle).  A  metal  electrode 
(aluminium  or  tin)  is  placed  over  the  pad  and  connected  with  the  negative  pole  of  the 
battery  or  source  of  current.  The  hand  and  forearm  may  be  placed  in  an  arm  bath,  which 
is  connected  with  the  positive  pole ;  or  another  pad,  wetted  in  a  warm  salt  solution,  may 
be  wrapped  round  the  arm  or  hand.  If  treating  with  sodium  salicylate  a  current  of  50 
milliamperes  is  usually  well  tolerated ;  some  patients  may  take  more,  others  less,  and  the 
treatment  lasts  for  from  twenty  or  thirty  to  forty  minutes,  according  to  the  doctor's 
instructions. 

AVhen  using  potassium  iodide  smaller  currents  and  shorter  applications  arc  recom- 
mended, as  the  iodide  ions  are  said  to  have  a  more  caustic  action  upon  the  skin  than  the 
salicylic  ions.  Therefore,  when  driving  in  the  former,  unless  definite  instructions  are 
received  as  to  the  strength  of  the  current,  it  is  wiser  to  employ  only  about  20  milliamperes 
and  to  give  an  application  lasting  about  twenty  minutes. 

Sciatica. — The  drug  usually  ordered  is  sodium  salicylate.  A  thick  pad,  measuring  about 
10  in.  X  8  in.,  is  saturati^d  with  a  2  or  3  per  cent,  solution  of  the  drug  and  placed  upon 
the  buttock,  or  wherever  along  the  course  of  the  nerve  that  the  pain  is  most  severe.  Over 
this  is  placed  a  metal  plate  which  is  attached  to  the  negative  pole.  Sometimes  it  may  be 
necessary  to  apjily  a  i)ad  which  will  be  large  enough  to  cover  the  whole  of  the  back  of  the 
thigh  and  the  buttock,  or  else  two  active  electrodes  attached  to  the  negative  pole  can  be 
used.  The  indifferent  electrode  consists  of  a  large  pad  applied  to  the  leg  and  attached  to 
the  positive  pole.  Currents  of  from  50  to  100  milliamperes  may  be  given,  and  the  treat- 
ment may  last  for  forty  minutes  or  longer.  Potassium  iodide  or  sodium  thiosulphate  may 
be  ordered  in  these  cases  instead  of  sodium  salicylate. 
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Intercostal  Neuralgia. — If  sodium  salicylate  is  orderotl,  a  larj,'e  pad  is  soaked  in  a  1 
(ir  2  per  cent,  solution  of  the  driij,'  and  placed  under  the  katliode  upon  the  painful  part. 
If  this  is  on  the  left  side,  the  pra?cordial  area  must  bo  avoided  and  extra  care  must  he  Uikcn 
not  to  make  sudden  changes  in  the  strength  of  the  current;  the  pulse  should  also  he 
lakon  during  the  treatment,  as  the  latter  may  intluencc  the  action  of  the  heart.  The  anotle 
iM  indifferent  electrode  may  consist  of  a  foot  hath  of  warm  salt  water.  Applications  last- 
iiiLT  from  tliirty  to  sixty  minutes  may  be  ordered. 

Lumbago. — ^Tlie  active  electrode,  consisting  of  a  large  pad  soaked  in  the  solution  ordered, 
>houI<l  be  placed  upon  the  lumbar  region;  the  indill'erent  electrode  should  be  plaeed  a 
little  higher  up  the  back  or  round  one  of  the  legs.  Large  currents  are  usually  ordered,  in 
^\llich  case  any  strength  of  current  up  to  100  milliampcres,  that  can  be  comfortably  borne, 
may  be  given. 

Fibrositis, — In  cases  of  fibrositis  a  2  per  cent  solution  of  sodium  chloride  is  often 
ordered.  The  chlorine  ions  are  introduced  under  the  kathode.  Massage  is  often  much 
litter  tolerated  when  given  after  the  ionisation  treatment  in  these  cases. 

RADIANT  HEAT  AND  LIGHT 

This  treatment  is  often  ordered  in  conjunction  with  massage  in  cases  of  rlieumatism, 
neuritis,  and  other  conditions.  Upright  or  reclining  bath  cabinets  are  used  for  the  treat- 
ment of  the  whole  body,  the  head  only  excluded.  These  cabinets  are  fitted  with  alxjut  fifty 
incandescent  lamps  of  white,  blue,  or  red  crystal  glass,  as  required.  (The  l)lue  light  is  said 
by  some  people  to  be  best  for  nervous  disorders,  the  red  for  anaemia  and  disturbances  of 
the  circulation.)  The  amount  of  heat  and  light  can  be  regulated  either  by  means  of 
switches  for  turning  on  and  oil"  a  certain  number  of  lamps  at  a  time,  or  by  a  rheostat 
which  alters  the  strength  of  the  current  coming  from  the  electric-lighting  mains.  The 
reclining  baths  are,  for  most  patients,  more  comfortable  than  the  upright  ones ;  they  have 
also  an  arrangement  of  lamps  underneath  the  couch,  which  is  a  great  advantage  in  treat- 
ing cases  of  sciatica. 

Practical  Details 

If  any  covering  is  worn  at  all  while  in  the  bath,  it  should  consist  only  of  some  trans- 
parent material,  such  as  butter  muslin.  This  absorbs  the  perspiration  and  at  the  same 
time — a  most  important  point — permits  the  light  to  penetrate  through  it  to  the  body. 
Any  space  left  between  the  patient's  neck  and  the  edge  of  the  aperture  for  the  head  should 
be  filled  by  a  towel.  A  thermometer  should  be  fixed  in  the  bath  and  the  temperature  of 
the  latter  must  be  regulated  according  to  the  case  under  treatment.  160'  F.  to  170°  F.  is 
a  usual  maximum  bath  temperature  in  most  cases;  but  if  the  patient  perspires  freely,  with 
a  lower  degree  of  heat,  there  is  no  need  to  increase  it.  It  is  most  important  in  every  caro 
to  watch  the  pulse  carefully,  as  its  rate  often  increases  rapidly  during  an  application,  or  it 
may  become  weak  and  irregular.  A  pulse  rate  aj>proaching  120  should  be  regarded  as 
highly  dangerous.  It  is  always  well  to  ask  for  special  instructions  on  this  point  before 
undertaking  the  treatment.  The  latter  should  be  suspended  immediately  should  the  pulse  be- 
come weak,  irregular,  or  over  rapid,  otherwise  it  may  last  for  from  fifteen  to  thirty  minute^ 
according  to  directions.  The  windows  of  the  room  should  be  open  while  the  patient  is  in 
the  bath,  and  a  towel  wrung  out  in  cold  water  may  be  placed  upon  the  head.  After  the 
application  of  heat  and  light  the  patient  should  be  wrappe<l  up  in  very  hot  towels  and 
placed  upon  a  couch  between  blankets  for  about  half  an  hour.  Massage,  rubbing  witli  eau 
de  Cologne,  may  then  be  given.  Hot  water  should  be  drunk  during  the  treatment  (except 
in  cases  of  oedema) ;  it  promotes  elimination  through  the  sweat  glands  and  at  tlio  same 
time  makes  up  for  the  loss  of  moisture  incurred.  Tlie  patient  should  not  ])c  allowed  to  go 
out  until  thoroughly  cool  and  rested.  .Small  baths  for  the  shoulder,  the  liml>s,  or  Iho 
trunk  are  used  for  local  ajiplications  of  heat  and  light.  When  the  iKith  is  in  iKxsition  over 
the  part  to  be  treated  a  blanket  is  placed  over  any  aperture,  so  that  the  cool  air  from  out- 
side is  excluded.  An  application  of  radiant  heat  an<l  light  is  often  given  before  ioniza- 
tion, and  good  results  are  obtained  by  the  combined  treatment. 

DIATHERMY 

This  is  a  new  treatment  in  which  heat,  generated  by  electricity,  in  the  therapeutic 
agent.  A  high  frequency  ajiparatus,  with  specially  modified  interrupters,  is  cmployrd. 
The  currents  arc  led  off  to  the  patient  by  means  of  rubber-covored  tonl.'^,  to  which  the 
electrodes  are  attached.  The  latter  should  bo  covered  with  a  i«id  of  moistened  lint,  and 
should  be  secured  so  as  to  make  good  contact  with  the  skin.     They  should  be  large  enough 
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to  prevent  blistering,  as,  with  this  form  of  electricity,  currents  of  considerably  over 
1  ampere  may  be  ordered.  The  effect  of  the  treatment  is  to  raise  the  internal  temperature 
(if  the  parts  under  and  between  the  electrodes,  and  it  has  been  found  useful  in  (1)  acute 
muscular  conditions,  such  as  lumbago ;  (2)  in  the  pain  of  neuritis  or  that  associated  with 
chronic  joint  disease,  chiefly  osteo-  or  rheumatoid-arthritis,  neuralgia,  etc.  ;  (3)  in  neuras- 
thenia. The  applications  last  for  live  or  ten  minutes,  and  the  patient  should  remain  lying 
down  for  a  few  minutes  after  the  treatment.     Diathermy  is  also  used  for  surgical  purposes. 


BOOKS   RECOMMENDED   FOR  FURTHER  STUDY 

Medical  Electricity,  by  Lewis  Jones. 
Ionic  Medication,  by  Lewis  Jones. 
Electrical  Treatment,  by  Wilfred  Harris. 
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Abdomen,  contents  of,  196. 

divisions  of,  194. 

order  of  movements  of  mas?;age,  282. 

regions  of,  1 95. 

shaking  movements  for,  223. 

structui'e  of,  194. 
Abdominal  massa;,'e,  elfects  of,  28G. 

movements,  286. 

viscera,  196. 

wall,  muscles  of  the,  129,  131. 
Abducent  (motor)  nerve,  151. 
Abductor  digiti   quinti  muscle,   of   the   foot, 
141. 
of  the  hand,  118. 

hallucis  muscle,  141. 

poUicis  brevis  mu.-^c]e,  118. 

loiigus  muscle,  115. 

Accessory  (motor)  nerve,  152. 

Acoustic  (sensory)  nerve,  151. 

Acromio-clavicuhir  joint,  73 

ligaments,  73. 
Acute  rheumatism,  massage  for,  365. 
Adductor  brevis  muscle,  134. 

longus  muscle,  134. 

magnus  muscle,  134. 

pollicis  obliquus  Tuuscle,  118. 

transversus  muscle,  118. 
Adipose  tissue,  3. 

Afferent  or  sensory  nerve  fibres,  149, 
Agniinated  glands,  201. 
Air,  comjwsition  of,  expired,  193. 
pure,  193. 

"  stationary,"  193. 

"tidal,"  193. 
Alimentary  canal,  194. 
Amphiarthrodial  joint,  64. 
Antemia,  primary,  massage  for,  343-4. 

secondary,  massage  for,  343-4. 
"Anal  canal,"  201. 
Anconus  muscle,  110. 
Angina  pectoris,  massage  for,  340-1. 
Ankle,  sprained,  massage  for,  293. 

joint,  the,  86-8. 
arterial  supply,  88. 
ligament",  86,  91. 
movements  at,  88. 
muscles  which  jjroduce  movement  at,  88, 

146. 
nerve  supply,  88. 
Aorta,  the,  175-6. 

divisions  and  subdivisions  of,  175. 

alidominal  divisions,  175. 

abdominal,  branches  of  the,  180-1. 

branches  of  the  arch  of  the,  176. 

branches  of  the  ascending,  175. 

thoracic  divisions,  175. 


Aorta,   thoracic,   branches  of   the  descendinj;. 
178.  ^' 

Aortic  incompetence,  335. 

stenosis,  335. 
Aponeurosis,  91. 
Appendicitis,  massage  for,  349. 
Arachnoid  membrane,  147. 
Areolar  tissue,  3,  7. 
Arm,  muscles  of  the,  107. 

shaking  movements  for,  223. 

upper,  superficial  veins  of,  186 
Arrhytlimia,  341. 
Arterial  blood,  171. 
Arterio-sclerosis,  massage  fnr,  341. 
Arteries,  the  cliief,  175-82. 

construction  of,  171. 
Artery  or  arteries,  axillary,  177. 

brachial,  178. 

broncliial,  178. 

carotiil,  left  common,  176-7. 
right  common,  176. 

cceliac,  181. 

diaphragmatic,  180. 

donsalis  jjcdis,  182. 

feuioral,  181. 

gastric,  181. 

head  and  neck,  1 76-7. 

hepatic,  174,  181,  20.3. 

hypogjistric,  181. 

iliac,  common,  181. 
external,  181. 

innominate,  176. 

intercostal,  178-9. 

lower  extremitv,  of  tlie,  181-2. 

lumbar,  181. 

mediastinal,  178. 

mesenteric,  inft-rior,  181. 
sui)t.'rior,  181. 

asoi)liagi.'al,  178. 

pericaidial,  178. 

phrenic,  inferior,  181. 

planUir,  lateral,  181. 
medial,  181. 

popliteal,  181. 

j)ulmonary,  174. 

radial,  178. 

renal,  181,  208. 

splenic,  181. 

subclavian,  K-ft,  177. 
right,  177. 

subcostal,  179. 

suprarenal,  181. 

.systemic,  17.'». 

tibial,  anterior,  182. 
j>osterior,  181. 

uln;ir,  178. 
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Arteries,  upper  extremity,  of  the,  177-80. 
Arthritis  deformans,  or  chronic  rheumatism, 
massage  for,  3G3. 

monarticular,  massage  for,  365. 

polyarticular,  massage  for,  364. 
Articulations  or  joints,  tlie  chief,  64-90. 

acromio-clavicular,  73. 

angular  movement,  65. 

ankle  joint,  86-8. 

of  the  atlas  with  the  epistrojiheus,  66-7. 

calcaneo-cuboid,  89. 

CJirpal,  80. 
distal,  80. 
proximal,  80. 
transverse,  80. 

carpo-metacarpal,  81. 

circumduction  movement,  65. 

costo-sternal,  71. 

costo-vertehral  joints,  71. 

cuneo-cuboid,  90. 

cuneo-navicuhir,  89. 

the  different  kinds  of  movement  admitted 
in,  64. 

the  elbow  joint,  75. 

gliding  movement,  64. 

hip  joint,  82-4. 

intercuneiform,  90. 

intermetacarpal,  81. 

intermetatarsal,  90. 

interphalangeal,  90. 

intertarsal,  88. 

knee,  84-6. 

lower  extremity,  some,  82-90. 

lumbo-sacral,  68. 

metacarpo-phalangeal,  81. 

metatarso-phalangeal,  90. 

navicular-cuboid,  89. 

uf  the  pelvis,  68. 

radio-carpal  or  wrist,  78-9. 

radio-ulnar,  distal,  78. 
proximal,  77. 

rotary  movement,  65. 

sacro-iliac,  68. 

of  the  sacrum  with  the  spine,  68. 

of  the  shoulder  joint,  73-5. 

of  the  spine  with  the  cranium,  67. 

of  the  spine  with  the  cranium,  movements 
at,  67. 

sterno-clavicular,  72. 

symphisis  pubis,  69. 

talo-calcanean,  88. 

talo-calcaneo-navicular,  89. 

tarso-metatarsal,  90. 

ti;mporo-mandibular,  69. 

some,  of  the  thorax,  71. 

some,  of  the  upper  extreniit}-,  72. 

of  the  vertebral  column,  65-6. 
Asthma,  bronchial,  massage  for,  .333. 
Atlas,  articulation  of,  with  epistroijheus,  66. 

ligaments  of,  66. 
Atriums  of  heart,  172-3. 
Auricular,  the  great,  nerve,  155. 
Auriculo-ventricular  apertures  of  heart,  172-3. 
Axillarv  arterv,  177. 

lymph  glands,  189. 

nerve,  159. 
branches,  160. 

vein,  185. 
Axis  cylinder,  149. 

Back,  muscles  of  tlie,  125-8. 

order  of  movements  of  massage,  283. 


Bandages,  various  kinds  of,  368. 

elastic  webbing,  369. 

])ermanent  or  "hard"  dressings,  371. 

roller,  methods  of  applying,  368-9. 

rubber,  369. 

triangular,  methods  of  applying,  369-70. 
I'.asilic  vein,  186. 
Biceps  brachii  muscle,  107. 

femoris  muscle,  137. 
Bicuspid  vjilve,  of  heart,  173. 
Bile  ducts,  203-4. 
Bladder,  208. 

nerve  supply,  208. 

shaking  movements  for,  223. 
Blood,  general  circulation  of,  174. 
coronary,  174. 
portal,  174. 
pulmonary,  174. 
systemic,  174. 

constituents  of,  171. 

uses  of,  171. 

vascular  system,  171,  211. 

corpuscles,  171. 

pressure,  high,  massage  for,  342. 
Body,  fluid  constituents  of,  3. 

movements  of,  91. 

solid  constituents  of,  3. 

structures  of,  3-7. 

temperature  of,  8. 

tissue  of,  3,  9. 
Bone,  composition  of,  5. 

influence  of  massage  on,  212. 
Bones,  of  the  carpus,  42-4, 

cranium,  18-21. 

face,  22-6. 

lower  extremity,  44-63. 

metacarpal  bones,  42-3. 

metatarsal,  61-3. 

number  of,  in  body,  10. 

ossification  and  growth  of,  5. 

tarsus,  59. 

various  kinds  of,  10. 

upper  extremity,  28-44. 
Brachial  artery,  178. 

plexus,  the,  155. 
branches  of,  1 55. 
infraclavicular  branch  of,  155. 
supraclavicular  branch  of,  155. 

neuritis,  electrical  massage  ft)i-,  383. 
ionic  medication  of,  390. 
Brachialis  muscle,  107. 
Brachio-radialis  muscle,  110. 
Bradycardia,  341. 
Brain,  construction  of,  147. 

the  cerebrum,  147. 
Bronchi,  the,  191. 
Bronchial  arteries,  178. 

asthma,  massage  for,  332. 
Bright's  disease,  chronic,  massage  for,  354. 
Buccinator  muscle,  94. 
Bursa,  hip  joint,  83. 

knee  joint,  85. 
Burs»,  64. 

knee  joint,  86. 

shoulder  joint,  75. 
Bursitis,  non-infective,  massage  for,  300. 

Calcaneo-cuboid  joint,  89. 

Calf  muscles,  petrissage  movements  for,  219. 

Can  in  us  muscle,  92. 

Capillaries,  composition  of,  171. 

Capillary  arterioles,  171. 
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Capillary  veins,  171. 

Capsular  liganieiils,  G4. 

Caput  infra-orbitale  muscle,  92. 

zygoinaticuin  muscle,  92. 
Carbohytlrates,  8,  9. 
Cardiac  plexuses,  deep,  170. 

superficial,  170. 
Carotid  artery,  left  common,  176-7. 

right  common,  17G. 
Carpal  joints,  80. 
(lisUil,  80. 
l)roximal,  80. 
transverse,  80. 
ligaments,  80-1. 
Carpo-metacar})al  joints,  81. 

ligaments,  81. 
Carpus,  bones  of  the,  42-4. 
Cartilage,  4-5. 
lil  irons,  4-5. 
hyaline,  4. 

slipjied,  massage  for,  292. 
yellow  elastic,  5. 
Cephalic  vein,  186. 
Cerebellum,  construction  of,  148. 
grey  matter  of,  148. 
white  matter  of,  148. 
Cerebral  nerves,  150-2. 
1st.  olfactory,  150. 
2ud.  optic,  150. 
3ril.  oculo-motor,  150. 
4th.  trochlear,  150. 
5th.  trigeminal,  150. 
Cth.  abiiucent,  151. 
7th.  facial,  151. 
8th.  acoustic,  151. 
9th.  glosso-pl laryngeal,  151. 
10th.  vagus,  151. 
11th.  accessory,  152. 
12th.  hypoglossal,  152. 
Cerebro-spinal  axis,  149. 
I      nerves,  149. 

nervous  system,  147. 
grey  matter,  147. 
white  matter,  147. 
I  Cerebrum,  composition  of,  147. 
I      grey  matter  of,  147. 
I       white  matter  of,  147. 
1  Cervical  nerves,  1st  to  8th,  153. 
I  Cervical  plexus,  154-5. 
I  branches  of,  154. 

1  deep  branch  of,  154. 

I  superficial  branch  of,  154. 

I       region,  corrective  exercises  for  a  curve  in,  321. 
I  spinal  nerves  of,  153. 

vertebra;,  construction  of,  12. 
t  Chest,  clapping  movements  for,  220. 
I       shaking  movements  for,  223. 
I  f;horea,  massage  for,  359. 

■  Chvle,  206. 

■  Chyme,  206. 

Circulation,   elTect    of    active    movements    of 

Swedish  remedial  gymnastic*  on,  270. 
Circulatory  system,  diseases  of,  332-45. 
Clavicle,  construction  of  the,  28-30. 
acromial  extremity,  30. 
sternal  extremity,  30. 
Club-foot,  see  Talipes. 
Coccygeal  region,  spinal  nerves  of,  l.")t. 
Coccyx,  the,  16-7. 
i   Civ'liac  artery,  181. 
i   Colles's  fracture,  massage  for,  298. 
Colon,  ascending,  199. 


Colon,  descending,  199. 

iliac,  199. 

l)elvic,  199-201. 

transverse,  199. 
Conchal  bont's,  the  inferior,  24. 
Conducting  coitls,  use(l   in  electrical  methods 

in  massage,  379. 
Conductors  of  electricity,  372. 
Connective  tissues,  3. 
ConstiiKitidii,  chronic,  massage  for,  318  9. 

electrical  massage  for,  388. 
Constrictor,  infi-rior  muscle,  98. 

n.iddle  muscle,  98. 

superior  muscle,  98. 
Coraco-biachialis  muscle,  107. 
Coronary  arteries,  174,  175. 

circulation  of  the  bloixl,  174. 
Corrugator  su[)ercilii  muscle,  92. 
Costo-sternal  joints,  71. 
Costo-vertebral  joints,  71. 
Cranial  bones,  18-21. 
Cranium  and  face,  muscles  of,  92. 
Cuneo-cuboid  joint,  90. 

ligaments,  90. 
Cuneo-navicular  joint,  89. 

ligaments,  89. 
Cutaneous  nerve,  intermediate,  165 

medial,  165. 
of  arm,  160. 
of  forearm,  160. 
Cystic  duct,  204. 

Deltoid  muscle,  105. 

paralysis  of,  massage  for,  303. 
Dermis,  the,  6. 
Diabetes  insipidus,  massage  for,  3."»2. 

mellitus,  massage  for,  352. 
Diaphragm  niuscle,  131. 
Diaphragmatic  arteries,  180. 
Diarthrodial  joint.*,  64. 
Diathermy,  391-2. 
Digastric  muscle,  96,  102. 
Digestion,    effects    of    active    movements    of 
Swedish   remedial  gvmnaslica  ou   the, 
270. 

influence  of  massage  on  the,  212. 

process  of,  204. 
Digestive  system,  organs  of,  194. 
Dislocated     meniscus     (siiuilunar     cartilage), 

massage  for,  292. 
Di.slocations,  ma.ssage  for,  general    treatment, 
293-4. 

jaw,  massage  for,  294. 

shoulder,  ma.^^siige  for,  294. 
Dorsiilis  pedis  artery,  182. 
Duct  or  cluct5,  bile,"203-4. 

biliferi,  204. 

cystic,  204. 

hepatic,  203-4. 

interlobular,  204. 

lymph,  the  right,  188. 

])ancreatic,  204. 

thoracic,  188-9. 
"  Ductless"  glands,  7. 
Duodenum,  199. 
Dum  mater  membrane,  117. 
Dyspepsia,  nervous,  nm-^sigi'  for,  317. 

EfTerent  nerve  fibre",  149. 
Ktlleurago,  nia.<»sa^'e  nioveniont,  213. 

physiological  effects,  214. 

theraiH-n'!'-  i-il'.Tf<  -jl  «. 
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Elastic  tissue,  3. 
Klbow  joint,  tlie,  75. 
arterial  supply,  77. 
ligaments,  76. 
movements  at,  77. 
nuisclos  which  produce  movements   at,  77, 

119. 
nerve  supply,  77. 
Electric  baths,  uses  of,  386-7. 
cells,  375-6. 

arrangement  of,  376. 
chronic  acid,  376. 
dry,  375. 
Leclanch(',  375. 
currents,  374-5. 
local  action,  375. 
polarisation,  374. 
remedies  for,  375. 
Electrical  methods  in  massage,  372-92. 
conducting  cords,  379. 
electrodes,  379-81. 
faradic  coil,  the,  383-4. 
galvanic  medical  battery,  376. 
rheostats  or  adjustable  resistances,  379. 
Electricity,  conductors  of,  372-3. 

practical  units,  373. 
Electro-motive  force,  373. 
Electrodes,  379-81. 

testing  the  polarity  of,  381. 
Elimination,  influence  of  mas.sage  on,  212. 
Emphysema,  massage  for,  333, 
Endocardium,  173. 
Endothelium,  6. 
Enteritis,  chronic,  or  chronic  catarrh   of   the 

intestines,  349. 
Epicranial  aponeurosis,  92. 
Epicranius  muscle,  92. 
Epidermis,  the,  6. 
Epiglottis  cartihige,  191. 
Epitiielial  tissues,  3. 
Epithelium,  6. 

Erb's  paralysis,  massage  for,  304. 
Ethmoid  bone,  21. 
Expiration  of  respiration,  192.  "* 
Extensor  carpi  radialis  brevis  muscle,  110. 
longus  muscle,  110. 
ulnaris  muscle,  110. 
digiti  quinti  proprius  muscle,  110. 
digitorum  brevis  muscle,  139. 
communis  muscle,  110. 
longus  muscle,  137. 
hallucis  longus  muscle,  137. 
indicis  proprius  muscle,  115. 
pollicis  brevis  muscle,  115. 
longus  muscle,  115. 


Femur,  the  distal  extremity,  54. 

fracture  of  the  neck  of   the,  massage  for, 
29G.  ' 

the  shaft,  50. 
trochanter,  the  great,  49. 
the  small,  50. 
Fibrositis,  ionic  medication  for,  391. 

massage  for,  362. 
Fibrous  tissue,  3. 
Fibula,  the,  56-9. 
distal  extremity,  59. 
proximal  extremitv,  56. 
the  shaft,  56. 

fracture  of,  mas.sage  for,  297. 
Finger,  little,  muscles  of  the,  118. 
Fingers,  muscles  wliich  produce  movements  of 

the,  125. 
Flat-foot,  exercises  for,  329. 

massage  for,  328-30. 
Flexor  carpi  radialis  muscle,  108. 
ulnaris  muscle,  108. 
digiti  quinti  brevis  muscle,  of  the  foot,  141. 

of  the  hand,  118. 
digitorum  brevis  muscle,  141. 
longus  muscle,  139. 
profundus  mu.scle,  108. 
sublimis  muscle,  108. 
hallucis  brevis  muscle,  141. 
pollicis  muscle,  108. 
brevis  muscle,  115. 
Fomentations,  cold  compresses,  367. 
lotion.^!,  368. 

use  of,  in  massage,  367-8. 
Foods,  nitrogenous,  9. 
non-nitrogenous,  9. 
Foot,  muscles  of  the,  dorsal  region,  1.39. 
plantar  region,  141-4. 
order  of  movements  of  massage,  274. 
Forearm,  muscles  of,  front,  108. 
back,  110. 
order  of  movements  of  massage,  278. 
veins  of,  superficial,  185. 
Fractures,  kinds  of,  294-5. 
massage  for  in  recent,  295-6. 
Colles's,  298. 
femur,  296. 
fibula,  297. 
humerus,  298. 
olecranon  process,  298. 
patella,  296. 
Pott's,  297. 
tibia,  297. 
nature  of,  294. 
pathology  of,  295. 
Frenkel,  Dr.  H.  S.,  treatment  for   locomotor 
ataxia,  308-10. 


Face,  bones  of  the,  22 

-6. 

Friction,  massage  movement,  215-6. 

order  of  movements  of  massage. 

286. 

colon  frictions,  216. 

Facial  (motor)  nerve. 

151. 

nerve  frictions,  215. 

paralysis,  massage  i 

or,  302. 

]>liysiological  effects,  216. 

Faradic  coil,  the,  383 

-4. 

therapeutic  effects,  216. 

current,  effects  and 

uses  of. 

381- 

-5. 

Frontal  bone,  19. 

Faradisation,  general. 

385. 

skin,  of  the,  385. 

Gall  bladder,  203. 

Fascia,  91. 

Galvanic   current,   effects    and    uses' 

of    the, 

renal  is,  208. 

382-3. 

Fats,  8,  9. 

or    continuous     current     medical 

battery, 

Femoral  artery,  181. 

376-8. 

nerve,  164-5. 

construction  of,  376-7. 

branches,  164. 

current  collector.s,  377. 

vein,  186. 

reverses,  378. 

Femur,  the,  or  thigh 

)one,  49 

-54. 

galvanometers,  378. 
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jalvanipation,  central,  383. 
ialvano-faradisation,  385, 
jfastric  artery,  181. 

juice,  204. 
ijrastritis,   chronic    (clironic    gastric    catarrli), 
I  massage  for,  34G. 

jjastrocneinius  luuscle,  137. 
i3emellii3  inferior  muscle,  135, 

superior  muscle,  135. 
jienio-glorsus  muscle,  98. 
jlan<l  or  glands,  aguiinatod,  201. 

"ductless,"  7. 

Lieberkulin'$,  201. 

lymph,  188. 

]iarotid,  201, 

salivary,  201. 

sebaceous,  6. 

secreting,  7. 

sublingual,  201, 

submaxillary,  201. 

sudoriparous  or  sweat,  6. 

suprarenal,  210. 
iJlosso-pharyngeal  nerve,  151. 
Jluteal  region,  muscles  of,  135. 
Jluteus  maxinuis  muscle,  135. 

niedius  muscle,  135. 

minimus  muscle,  135. 
lOut,  massage  for,  352-3. 
Jracilis  muscle,  1.34. 
ifrey  matter  of  the  cerebellum,  148. 
:  cerebro-spinal  nervous  system,  147. 
;  cerebrum,  147. 
'  medulla  oblongata,  148. 

spinal  medulla,  149, 
rymnastic  treatment,  general  rules  for,  271-2. 

Lnemorrhoids,  massage  for,  343. 

lair  follicles,  6. 

lairs,  6. 

land,  muscles  of  the,  115. 

•  order  of  movements  of  massage,  278. 

paralysis  of,  massage  for,  305^ 
laversian  canals,  5. 
lead,  arteries  of,  176-7. 

:  muscles  which  produce  movement  of  the,  G8, 
102. 

order  of  movements  of  massage,  284. 

and  neck,  table  of  Swedish  remedial  gym- 
nastics, principal  movements,  250-2. 
leart,  angina  j)ect()ries,  massage  for,  340-1. 

arterial  supply,  174. 

atriums  of,  172-3. 
right,  174. 

auriculo-ventricular  apertnref,  172-3. 

bicuspid  valve,  173. 

capacity  of,  173. 

and  circulation  of  the  blood,  171. 

circulation,  general  changes  in  the,  in  organic 
heart  disease,  341. 

formation  of,  172-4. 

hypertrophy  of  the,  massage  for,  340. 

chronic  valvular  disease  of,  ma-ssage  for,  335. 
Dr.  Schott's  exercises  for,  337-9. 

functional  disorders  of,  massage  for,  341, 

local  heart  treatment,  by  massagi',  .336. 

general  treatment  by  massage  and  e.\ercises, 
335-7. 

myocarditis,  massage  for,  339. 

nerve  supply,  174. 

palpitation  of,  mass;ige  for,  341, 

semilunar  valve,  173. 

size  of,  173. 

26 


Heart,  tricuspid  valve,  173. 

ventricles  of,  172-3. 
IlL'mii)legia,  massage  for,  301. 
Hepatic  artery,  174,  181,  203. 

tluct,  203,  204. 

or  j)ortal  veins,  172,  174,  203. 
Hilum,  204. 

Hip,   tabic  of  Swi'dish   remedial   gymnasticA, 
principal  inovenient.s,  257-9. 

bone,  .set'  (j/so  Os  co.xa'. 

joint,  the,  82-4. 

movements  of  the  thigh  at,  83. 

arterial  supply,  84. 

ligaments  of,  82-3. 

muscles  which  produce   movements  of   tlie 
thigh  at,  83. 

nerve  supjdy,  84. 
"  Housemaid's  knee,"  ma.esage  for,  3(KJ. 
Humerus,  the,  34-7. 

distal  exlremitv,  37. 

shaft,  35. 

fracture  of  the,  near  the  shoulder  joint,  298. 
Hydrogen,  8. 
Hyo-glossus  muscle,  98, 
llyoici  bone,  26. 

lly]ierlrophy  of  the  heart,  massage  for,  340. 
Hypogastric  artery,  181. 

ple.xus,  170. 
Hypoglossal  (motor)  nerve,  152. 

Ileum,  199. 

Iliac,  arteries,  common,  181. 

artery,  external,  181. 

colon,  199. 

region,  muscles  of,  132. 

veins,  common,  186. 

vein,  external,  186. 
Iliacus  muscle,  132. 
Infantile  paralysis,  electrical  mas-sage  for,  387. 

massage  for,  305. 
Infraorbital  canal,  23.  ^|^^^? 

Infraspinatus  muscle,  105. 
Inliil)itory  neia^ fibres,  149. 
Innominate  hr^y,  176. 

veins,  185. 
Insomnia,  mas.«age  for,  360-1. 
Inspiration,  muscles  of,  192. 

of  respiration,  192. 
Intercostal  arteries,  178-9. 

neuralgia, -ionic  nu-dication  for,  391. 
InlercosUils,  external  muschs,  131. 

internal  muscles,  131. 
Intcnuneiform  joints,  !M). 

ligaments,  90. 
Interlobular  ducts,  204. 
Internietacarjial  joints,  81. 

ligaments,  81. 
Inti-rmetatarsal  joints,  9<X 

ligaments,  iX). 
Inlerossci,  <lorsal,  muscle  of  the  f{X)t,  144. 

j.lantar,  muscle  of  the  foot,  M4. 

dorsal,  musclf  of  tin*  hand,  118. 

palmar,  muscle  of  tin-  hand,  118, 
Interphalangeal  joints,  Ml. 

movenu-nUs  at,  81. 

ligaments,  81. 

[f.H.t],  90. 
Interspinales  musolcB,  128. 
Inlertarsal  joint*,  88. 
IntLT-transversalcM  nuL-ih-s,  128. 
Intestine,  large,  1!)9-201. 
ca'cum,  199. 
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Intestine,  large,  colon,  199. 
-    nerve  supply,  201. 
rectum,  201. 
structure  of,  201. 
small,  duodenum,  199. 
ileum,  199. 
jejunum,  199. 
nerve  supply,  201. 
structure  of,  201. 
Intestines,  structure  of,  199. 

chronic     catairli     of     the,     massage      for, 
349. 
Intralobular  veins,  174. 
Ionic  medication,  388-91. 
apparatus,  389. 
brachial  neuritis,  390. 
fibrositis,  391. 
intercostal  neuralgia,  391. 
lumbago,  391. 
sciatica,  390. 
stiff  joints,  390. 
IscluL'mic    contracture,    Volkmann's    massage 
for,  360. 

Jaw,  dislocation  of,  massage  for,  294. 
.Tejiinum,  199. 
.loints,  .sec  Articulations. 
Jugular  vein,  external,  185. 
internal,  185. 

Kidney,  movable,  massage  for,  347. 

vibration  movements  for,  223. 
Kidneys,  208. 
blood  supply,  208. 
functions  of,  208. 
nerve  supjjly,  208. 
Kneading,  massage  movement,  216-8. 
aljdominal,  217. 
arm  and  leg,  216. 
ironing,  217. 

physiological  effects,  218. 
therai)eutic  effects,  218. 
Knee,  sprained,  massage  for,  291. 
stiff,  massage  for,  299. 
joint,  the,  84-0. 
arterial  supply,  80. 
ligaments  of,  84. 
movements  at,  80. 
muscles  which  produce  movement  at,  80, 

146. 
nerve  supply,  80. 
Knock-knee,  exercises  for,  330. 

massage  for,  330. 
Kyi)ho-lonlosis,  table  for,  317. 
Kyjihosis  angularis,  massage  for,  317-8. 
iucuata,  massage  for,  310-7. 
table  for,  317. 
corrective  exercises  for,  317. 

T.acrimal  bones,  24. 

Lacteal  s,  188. 

Laryngitis,  chronic,  massage  for,  332. 

Larynx,  the,  191. 

shaking  movements  for,  224. 
Latissimus  dorsi  muscle,  103. 
Liwn  tennis  leg,  massage  for,  292-3. 
Leg,  muscles  of  tlie,  137-9. 
front  of,  137. 
back  of,  137. 
side  of,  139. 
lawn  tennis,  massage  for,  292-3.  '  , 

order  of  movements  of  niassage,  275.  \ 


Legs,  table  of   Swedish  remedial  gymnastics 

principal  movements,  239-49. 
Levator  palpebral  su]ierioris  muscle,  92. 

scapuhc  muscle,  103. 
Levatores  costarum  muscle,  131. 
Lieberkiihn's  glands,  201. 
Ligament,     acromio-clavicular    (inferior    and 
superior),       conoid,      coraco-clavicular, 
trapezoid,  73. 
ankle,    ligamentum    laciniatium  ;     annular 

ligament,  anterior  and  lateral,  91. 
ankle  joint,  80. 

anterior  and  posterior  ;  deltoid  ;  calcanco- 
fibular;     talo  -  fibular,     anterior     and 
posterior,  80. 
atlanto-epistropheal,  anterior,  67. 

]iosterior,  07. 
atlanto-occipital,  anterior,  07. 

l)osterior,  07. 
calcaTieo  -  cuboid     joint ;     calcaneo  -  cuboid, 
interosseous,  dorsal,  external,  inferior, 
long  jilantar  ;  plantar,  89. 
carpal,  dorsal  ;  transverse,  91. 
carpal    joints,    distal     row,     anterior    and 
posterior ;  interosseous,  80. 
proximal    row,    anterior    and    posterior  ; 
interosseous ;    piso-hamate  ;    i)iso-nieta- 
carpal,  80. 
trans\erse  anterior  and   posterior,  radial 

collateral,  80. 
ulnar  collateral  carpal,  81. 
caipo-metacarpal  joints,  dorsal,  interosseous, 

palmar,  8L 
costo-sternal  joints,  capsular,  interarticular, 

costo-sternal,  72 
costo-vertebral  joints,  cai)sular,  costo-trans- 

verse,  interarticular,  stellate,  71. 
cuneo-cuboid  joint,  dorsal  ;  plantar  ;  inter- 
osseous, 90. 
cuneo-navicular  joint,  dorsal  and  plantar, 

89. 
elbow  joint,  annular,  anterior,  railial   col- 
lateral, ulnar  collateral,  70. 
hip  joint,  ca])sule,  glenoid  hip,  round  liga- 
ment   of    the   femur,   transverse,   ilio- 
femoral; ischio-capsular,  pubo-femoral, 
82-3. 
ilio-lurnbar,  09. 
intercuneiform  joints,  dorsal,   plantar  and 

interosseous,  90. 
intermetacarpal,  dorsal,  interosseous,  palmar, 

transverse  metacarpal,  81. 
intcrmetatarsal     joints,     dorsal;     plantar; 

interosseous,  transverse  metatarsal,  90. 
interphalangeal  joints,  collateral,  palmar,  81. 
iutcrspinous,  00. 

intervertebral  fibro-cartilages,  05. 
knee-joint,  84. 

ca])su1e  ;  coronary;  cruciate,  anterior  and 
jjosterior  ;  tibiilar  collateral  ;  ligamen- 
tum i)atell{u  ;  meniscus,  lateral  and 
medial  ;  obli<[ue  popliteal,  til)ial  colla- 
teral ;  transverse,  84. 
of  the  lamina),  05. 
ligament  a  alaria,  07. 

liava,  05. 
ligamentum  apicis  dent  is,  07. 

cruciatum  atlantis,  67. 
longitudinal,  anterior,  65. 

])osterior,  65. 
lateral  lumi)0-sacral,  68. 
membrana  tectoria,  67. 
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Ligament,   metacarpal-phalangeal  joints  ;  col- 
lateral, palmar,   transverse  metacarpal, 
81. 
navicular-cuboid  joint,  dorsal,  plantar,  inter- 
osseous, 89. 
of  peritoneum,  197. 
pubic,  anteiior,  69. 
posterior,  G9. 
superior,  G9. 
radio-carpal,  dorsal,  volar,  radial  collateral, 

ulnar  collateral,  79. 
radio-ulnar,  articulation  distal,  interosseous 
ligament ;  oljliipie ;  radio-ulnar  (anterior 
and  posterior),  78. 
l)roximaI,  articulation,  annular,  78. 
sacro-iliac,  anterior,  G8. 

posterior,  G8. 
sacro-spinous,  G9. 
sacro-tuberoua,  69. 
shoulder    joint,     capsule,     coraco-hunieral, 

glenoid,  transverse-humeral,  75. 
sterno-davicular     joint,     capsular,     costo- 
clavicular,  inter-clavicular,    sterno-cla- 
vicular,  73. 
supraspinous,  66. 

talo-calcaneau  joint,  talo-calcaneal,  anterior, 
interosseous,  lateral,   medial,  posterior, 
88. 
tal()-calc<ineo-navicular  joint,  capsule  ;  talo- 
calcaneal,  interosseous ;    talo-navicular, 
calcixneo  -  navicular  ;      dorsal,     plantar, 
89. 
tarso-metitarsal      dorsal  ;      plantar,     inter- 
osseous, 90. 
temporo-mandibular,  69. 
of  the  vertebral  column,  65. 
Little's     disease,     see     Spastic     paralysis     of 

children. 
Liver,  bile  ducts,  203-4. 
gall  bladder,  203. 
functions  of,  202. 
lobes  of,  202. 
lobules,  203. 
nerve  supply,  203. 
position  of,  202. 
size  of,  202. 
structure  of,  202. 
vessels  connectecl  with,  20.3. 
Lobes,  of  liver,  202. 

Locomotor  at;ixia  (tabes  dorsalis).  Dr.   II.  S. 
Frenkel's  treiitment  for,  3(j8-10. 
Frenkel  exercises  for,  308  10. 
massage  for,  307. 
symptoms,  .307. 
Lon"us  capitis  muscle,  102. 
Lordosis,  corrective  exercises  for,  315. 
massage  for,  314. 
table  for,  315-6. 
Lower  extreu)ity,  arteries  of  the,  181. 
some  articulations  of,  82-90. 
lymph  glands,  189-90. 

vessels  of,  189. 
veins  of,  186-7. 
superficial,  187. 
Lower  limb,  muscles  of,  132-7. 

order  of  movements  of  massjige,  274. 
Luliricants,  use  of,  in  massage,  .367. 
Lumbago,  ionic  medication  for,  391. 

massage  for,  363. 
Lumbar  arteries,  181. 
plexus,  163. 
l)ranches,  163. 


Lumbar  region,  spinal  nerves  of,  154. 

vertebra},  construction  of,  14. 
Lumbo-sacral  joint,  68. 

plexus,  163. 
Lumbricales  muscK'S,  of  the  foot,  141. 

of  the  hand,  118. 
Lungs,  construction  of,  192. 
root,  192. 
structure  of,  192. 
Lying-in  pericnl,  massage  during,  351. 
Lymph,  188. 
capillarie-s,  188. 
duct,  the  right,  188. 
glands,  7,  188. 
axillary,  189. 
femoral,  dcfp,  190. 
lower  extrt-mitv,  189-90. 
popliteal,  190.' 
subclavian,  189. 
tibial,  anterior,  190. 
upper  extremity,  189. 
tissue,  4. 
vascular  .system,  188-90. 

influence  of  mass;ige  on,  211. 
vessels,  188. 

of  the  lower  extremity,  189. 
of  the  upper  extremity,  189. 

Mandible  bone,  25. 
Manubrium,  the,  26. 
Marrow,  5. 

Massage,     abdomen,     order     of     movement 
282. 
abdominal,  effects  of,  286. 

movements,  286. 
anasmia,  primary,  343-5. 

secondary,  343-5. 
angina  pectoris,  340-1. 
ankle,  sprained,  293. 
appendicitis,  349. 
arterio-sclerosis,  341. 
arthritis  deformans,  363. 
back,  order  of  movements,  283. 
bloo(l-pressure,  high,  .342. 
Bright's  disease,  chronic,  354. 
bronchial  asthma,  .3.33. 
bursitis,  non-infoctive,  .300. 
cartilage,  slipped,  292. 
chorea,  359. 
Colles's  fracture,  298. 
constipation,  chronic,  348-9. 
deltoid  nuiscle,  paralvsis  of,  .303. 
diabetus  insipidus,  352. 

mellitus,  .352. 
dislocations,  general  treatment,  293-4. 
dyspepsia,  nervous,  347. 
electrical     methotls     in     conjunction    with, 
372-92. 
electric  baths,  uses  of,  386-7. 
trcatnient  for,  brachial  neuritis,  388. 
constipation,  388. 
facial  iwnilysis,  387. 
infantile  ]karalv8is,  387. 
sciaticA,  .388. 

ppasmcMiic  U)rticollis,  388. 
writer's  cramp,  388. 
eleitrital  motor  |x)int-<  and  normal  muM-le 

contrartionx,  381-2. 
eniphvsoma,  .3.33. 
enteritis,  chronic,  319. 
Krl)'a  j>aralysiH,  .304. 
face,  onlcr  of  movements,  286. 
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^lassage,  facial  paralysis,  302. 
liln-ositis,  362. 
feinnr,    fracture     of     the     neck     of     the, 

296. 
fibula,  fracture  of,  297. 
flat-foot,  328-30. 
fomentations,  use  of,  in,  367-8. 
foot,  order  of  movements,  274. 
forearm,  order  of  movements,  278. 
fractures,  general  treatment,  295-6. 
gastritis,  clironic,  346. 
general,  273. 

position  of  patient,  273. 
of  masseuse,  273. 
gout,  352-3. 
hasmorrlioids,  343. 
hand,  order  of  movements,  278. 

paralysis  of,  305. 
head,  order  of  movements,  284-5. 
heart,  335-9. 

chronic  valvular  disease  of,  334-5. 

functional  disorders  of,  341. 

hypertrop]i3'  of  the,  340. 

palpitation  of,  341. 
hemijilegia,  301. 
"  Housemaid's  knee,"  300. 
humerus,  fracture  of  the,  near  the  shoulder 

joint,  298. 
hypertropliy  of  the  heart,  340. 
infantile  paralysis,  305. 
influence  of,  on  the  blood  vascular  svsteni, 
211. 

on  bone,  212. 

on  the  digestion,  212. 

on  elimination,  212. 

on  the  lympli  vascular  system,  211. 

on  the  muscular  system,  212. 

on  the  nervous  system,  211. 

on  the  respiratory  system,  212. 
insomnia,  360-1. 
jaw,  dislocation  of,  294. 
kidney,  movable,  347. 
knee,  sprained,  291. 
knock-knee,  330. 
kyphosis  angularis,  317-8. 

arcuata,  316-7. 
laryngitis,  chronic,  332. 
lawn  tennis  leg,  292-3. 
leg,  order  of  movements,  275. 
locomotor  ataxia  (tabes  dorsalis),  307-10. 

Frenkel's  treatnient  for,  308-10. 
lordosis,  314-5. 

lower  limb,  order  of  movements,  274. 
lubricants,  use  of,  in,  367. 
lumbago,  363. 
lying-iu  period,  351. 
meniscus,  dislocated,  292. 
menstrual  period,  during,  273. 
movements  of,  1. 

classification  and  description,  213-24. 

rules  to    be    observed    in    carrying  out, 
224. 

eflleurage,  213. 

]thysi()logical  effects,  214. 
therapeutic  effects,  214. 

friction,  215-6. 
colon,  216. 
nerve,  215. 

])hysiological  effects,  216. 
therapeutic  effects,  216. 

kneading,  216-8. 
abdominal,  217. 


Massage,  movements  of,  kneading  arm  and  leg, 
216. 
ironing,  217. 
])liysioIogical  effects,  218. 
tlierapeulic  effects,  218. 
pestrissage,  218-9. 
l)UtterHy,  219. 
picking  up,  218. 
skin  rolling,  219. 
l)hysiologic<il  effects,  219. 
tiierapeutic  effects,  219. 
shaking,  222-4. 
stroking,  214. 

soothing  strokings,  214-5. 
tapotement,  219-22. 
beatin<^,  221. 
clap])ing,  219. 
hacking,  220. 
physiological  effects,  221. 
therapeutic  effects,  222. 
vibration,  222-4. 

general  nerve  pressures,  222, 
special  nerve  trunks,  222. 
shakings,  222-4. 
muscular  atrophy,  progressive,  306. 
myocarditis  (myocardial   degeneration  and 

dilatation  of  the  heart),  339. 
neck  and  chest,  order  of  movements,  281. 
nephritis,  354. 
neuralgia,  356. 
neuritis,  IogxI,  356. 

multiple,  356. 
obesity,  353. 

olecranon  process,  fracture  of  the,  298. 
ovaries,  350. 
jmraplegia,  302. 
paralysis,  in  general,  301. 
of  cerebral  origin,  301. 
of  deltoid  muscle,  303. 
Erb's,  304. 
facial,  302-3. 
hand,  305. 
infantile,  305. 
of  peripheral  origin,  302. 
radial  (musculo-spiral),  304. 
spastic,  310. 
of  spinal  origin,  302. 
of  sterno- mastoid  and  trapezius  muscles, 


patella,  fractures  of,  296. 
pericarditis,  chronic  adhesive,  340, 


of     the 


pen- 


pericarditis     (inflammation 

cardium),  339. 
].eripheral,  i)aralysis,  .302. 
])liarvn^itis,  clironic,  332. 
phlegmasia  alba  dc.lens,  343. 
])leurisy,  334. 

l)olio-encephalitis,  acute,  306, 
polio-myelitis,  acute  anterior,  305-6. 
position  of  masseuse,  273. 

of  patient,  273. 
Pott's  disease,  317-8. 

fracture,  297-8. 
pregnancy,  350-1. 

radial  (musculo-spiral)  paralysis,  304. 
radiant  heat  and  light,  in  conjunction  with, 

391. 
rheumatic  fever,  365. 
rheumatism,  acute,  365. 

clironic,  .363. 
rickets  (rachitis),  353-4. 
rule   for  masseuse,  1. 
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Massage,  sciatica,  357. 

sclerosis,  disseiiiinated,  307. 
scoliosis,  318-25. 
shoulder,  dislocation  of,  294. 
slipped  cartilage,  2!)2. 
spastic  paralysis,  310. 
spinal  curvature,  311-4. 
sprained  ankle,  293. 
lej,',  292-3. 
Avrist,  293. 
8prain.s,  articular,  289-90. 

muscular,  291. 
sterno  -  mastoid     and     trapezius     muscles, 

paralysis  of,  303. 
stonuicli,  dilatation  of  the,  347. 
•'Student's  elKow,"  3(K). 
talipes  (club-foot),  325-7. 
calcaneus  and  valgus,  327. 
equinus,  327. 
varus,  327. 
temperature  of  room  during;,  273. 
tendon  sheaths,  diseases  of,  300. 
thigh,  order  of  movement,  276-7. 

joint  movements,  277. 
thrombosis,  342. 
tibia,  fracture  of,  297. 
torticollis  or  wry-neck,  330-1. 
upper  arm,  order  of  movements,  278. 
joint  movements,  279. 
limb,  order  of  movements,  278. 
uterus,  350. 
valvular,  chronic,  disease  of  the  heart,  334- 

5. 
varicose  veins,  343. 

Volkmann's  ischajmic  contracture,  306. 
Weir  Mitchell  treatment,  287-8. 

diet  during,  287. 
wrist,  sprained,  293. 
writei-'s  cramp,  359, 
Miusseter  muscle,  94. 
Mastication,  muscles  uf,  94. 
MaxillfD,  or  up])er  jaw  bones,  22. 
Median  nerve,  157. 
branches,  157. 
vein,  185. 
basilic,  185. 
cephalic,  185. 
Mediastinal  arteries,  178. 
Medulla  oblongata,  the,  148. 
grey  matter  of,  148. 
white  matter  of,  148. 
"  Mendjrane  bones,"  5. 
Meniscus,     dislocated     (semilunar     cartilage), 

massage  for,  292. 
Menstrual  period,  massage  during,  273. 
Mentalis  muscle,  92. 
Mesencephalon  or  mid-brain,  148. 
Mesenteric  artery,  inferior,  181. 

superior,  181. 
Mesentery,  folds  of,  197. 
Metacari)al  bones,  42-3. 
Metiicarpo-phalangeal  joints,  81. 
ligaments,  81. 
movements  at,  81. 
Metatarsal  bones,  61-3. 
Metatarso-phalangeal  joints,  90. 
Metatarsus,  the,  61-3. 
Mitral  incompetence,  335. 

stenosis,  335. 
Monarticular  arthritis  deformans,  massage  for, 

365. 
Motor  nerve  fibres,  149. 


Motor  points,  in  electrical  methods  in  uuiaeace. 
381-2.  **^ 

^^ovable  kidney,  massage  for,  347. 
Mucous  membrane,  7. 
Mucus,  7. 

-Multilidus  mu.scle,  128. 
Muscle  or  muscles,  invuiuntjiry,  4. 
voluntary,  4. 
contractions,  normal,  in  electricil  inaaea'v 

381-2. 
attachment  of,  91. 
reactions  of,  testing,  382. 
of  the  abdominal  wall,  129-31. 
abductor  digiti  quinti,  of  the  foot,  141. 
of  the  liand,  118. 
hallucis,  141. 
pullicis  long  us,  115. 
adductor  brevis,  134. 
hallucis,  141. 
longus,  134. 
magnus,  134. 
pullicis  brevis,  118. 
oblicpius,  118. 
transversus,  118. 
anconeus,  110. 
ankle    joint,  which  produce  movement  at, 

88,  146. 
of  the  arm,  107. 
of  the  back,  125-8. 
biceps  brachii,  107. 

femoris,  137. 
brachialis,  107. 
brachio-radialis,  110. 
buccinator,  94. 
caninus,  92. 
caput  infra-orbilale,  92. 

zygomaticum,  92. 
constrictor  ;  inferior,  middle,  superior,  98. 
coraco- brachial  is,  107. 
corrugator  supercilii,  92. 
of  the  cranium  and  face,  92. 
deltoid,  105. 
diaphragm,  131. 
digastric,  96,  102. 
elbow  joint,  which  produce  movtin' n'-  :i\, 

77,  119. 
epicranius,  92. 

extensor  carpi  radialis  brevis,  11<». 
longu.s,  110. 
ulnaris,  110. 
digiti  quinti  proprius,  110. 
digilorum  brevis,  139. 
communis,  110. 
longu.s,  137. 
hallucis  longus,  137. 
indicis  proprius,  115. 
poUicis  brevis,  115. 
lougu",  115. 
finger,  little,  of  the,  118. 
lingei-s,   whicli  proilucc   movoMieMl   of   the, 

125. 
flexor  ttirpi  radialis,  108. 
ulnaris,  108. 
digiti  quinti  brevis,  of  the  foot,  MI. 

..f  the  hand,  118. 
digilorum  brevis,  141. 
longus,  1.39. 
profundi.-*,  108. 
.Hublimis,  108. 
hallucis  brevi-,  141. 

longu.s  139. 
poUici-  1>!.\  M    1  l.'j. 
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Muscle  or  mnscles,  flexor  pullicis  loiigus,  108. 
loot,  dorsal  region,  139. 
plantar  region,  141-4. 
forearm  and  hand,  108-15. 
gastrocnemius,  137. 
gemellus  inferior,  135. 

superior,  135. 
genio-glossus,  98. 
gluteal  region,  135. 
gluteus  maximus,  135. 
medius,  135. 
minimus,  135. 
gracilis,  134. 
of  the  hand,  115. 

head,  which  produce  movement  of,  68,  102. 
hip  joint,   which    produce    movements    of 

thigh  at,  83. 
hyo-glossus,  98. 
iliac  region,  132. 
iliacus,  132. 

ilio-costalis  cervices,  127. 
dorsi,  127. 
lumboriim,  127. 
infra-hj'oid,  96. 
infraspinatus,  105. 
of  inspiration,  192. 
intercostals,  external,  131. 

internal,  131. 
iutero-ssei,  of  the  foot,  dorsal,  144. 
plantar,  144. 
of  the  hand,  dorsal,  118. 
palmar,  118. 
interspinales,  128. 
inter-transversales,  128. 
knee-joint,  which  produce  movement  at,  86, 

146. 
lalissimus  dorsi,  103. 
of  the  leg,  137-9. 
front  of,  ]  37. 
back  of,  137. 
side  of,  139. 
levator  palijcbrce  supcrioris,  92. 

.scapulae,  103. 
levatores  cost  arum,  131. 
longissimus  capitis,  127. 
cervicis,  127. 
dorsi,  127. 
longus  capitis,  100,  102. 

colli,  100. 
lower  limb,  132-7. 
lumbricales,  of  the  foot,  141. 

of  the  hand,  118. 
inasseter,  94. 
of  mastication,  94. 
niciitalis,  92. 
miiltifidus,  128. 
mylo-hvoid,  96. 
neck,  96-8. 

oblifjuus  cai)itis  inferior,  102. 
superior,  102. 
cxternus  abdominis,  129. 
internus  abdomini.s,  129. 
obturator  externus,  135. 

internus,  1.35. 
omo-hyoid,  96,  102. 
opponens  digiti  fpiinti,  118. 

pollicis,  115. 
orbicularis  oculi,  92. 

oris,  94. 
])almaris  longus,  108. 
l)ectineus,  134. 
pectoralis  major,  103. 


Muscle  or  muscles,  pectoralis  minor,  105. 
l)eroneus  longus,  139. 
brevis,  1,39. 
tertius,  137. 
of  the  pharynx,  98. 
]iiriformis,  135. 
jilantaris,  137. 
l)latvsma,  94,  96. 
].opIiteus,  139. 
l)ronator  quadratus,  108. 

teres,  108. 
psoas  major,  132. 

minor,  132. 
pterygoid,  external  and  internal,  94. 
pyramidalis,  131. 
(piadratus  femoris,  135. 
labii  inferioris,  92. 
lumborum,  131. 
plantic,  141. 
quadriceps  femoris,  134. 
radio-carpal  or  wrist  joint,  which  produce 

movements  at,  80,  121. 
radio-ulnar  joints,   which    produce   move- 
ment at  the,  78,  121. 
rectus  abdominis,  129. 
capitis,  anterior,  100,  102. 

posterior,  100,  102. 
femoris,  134. 
of  respiration,  132. 
rhomboideus  major,  103. 

minor,  103. 
risorius,  94, 
rotatores  dorsi,  128. 
sacro-spinalis,  127, 
sartorius,  132. 
scaleni,  anterior,  100. 
medius,  100. 
posterior,  100. 
semimembranosus,  137. 
semispinalis  capitis,  127. 
cervicis,  128. 
dorsi,  128. 
seinitendinosus,  137, 
serratus  anterior,  105. 
posterior  inferior,  125. 
superior,  125. 
of  the  shoulder,  105. 

girdle,  which  produce  the  movements  of 

the,  119. 
joint,  which  produce  movements  at,  75, 
119. 
skeletal,  91. 
soleus,  139. 

spinal  column,   which    produce   the  move- 
ments of,  66. 
spinalis  dorsi,  127. 
splenius  capitis,  127. 

cervicis,  127. 
sterno-cleidomastoid,  96. 
-hyoid,  96,  102. 
-thyroid,  96,  102. 
stvlo-glossus,  98. 
diyoid,  96,  102. 
sub-anconus,  107. 
subclavis,  105. 
sul)scapularis,  105. 
supinator,  115. 
supra-hyoid,  96. 
supraspinatus,  105. 
temporal,  94. 

temporo-niandibular    joint,   which    produce 
movements  of,  70, 
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Muscle  or  nniscles,  teiuor  fasciie  laliu,  \'.i-2. 
teres  major,  107. 

minor,  107. 
of  the  thorax,  131. 
thigh,  front  of,  132-4. 
back  of,  137. 

whicli  jirodiicu  movement  of   the,  at  the 
hi],  joint,  144. 
of  the  tluiml.,  lir,-8. 

wliicli  iJroiliice  movements  of  the,  125. 
thyro-hyoid,  J)»J. 
tibalis  anterior,  137. 

posterior,  13!>. 
toes,  which  produce  movements  of  the,  14G. 
of  tlie  tongue,  U8. 
transversus  al)doininis,  131. 

thoracis,  131. 
trajiezius,  103. 
triangularis,  t)2. 
triceps  brachii,  107. 
upper  limb,  of  the  back,  103. 

anterior  and  lateral  tlioracic  regions,  103. 
vastus  inlermedius,  134. 
lateralis,  134. 
medial  is,  134. 
vertebral  region,  anterior,  100. 
lateral,  10<). 
posterior,  102. 
zygomaticus,  02. 
Muscular    atrophy,   progressive,   massage   for, 
306. 
system,  01-146. 

effects  of  active   movements  of  Swedish 

remedial  gymnastics  on  the,  270. 
inHuence  of  massiige  on  the,  212. 
tissue,  4. 
Musculo-cutaneous  nerve,  156. 

branches,  157. 
Mylo-hyoid  muscle,  96. 

Myocarditis     (myocardial     degeneration     and 
dilatation  of  the  heart),  massage  lor,  33U. 

Nasal  bones,  24. 
Navicular-cuboid  joint,  89. 
Naviculo-cuboid  joint,  ligaments,  89. 
Neck,  arteries  of,  176-7. 
muscles  of,  96-8. 
veins,  chief,  185. 
Neck     and     chest,    order    of     movements    of 

massage,  281. 
Nephritis,   chronic    interstitial,    massage    for, 
354. 
jtarenchymatous,  massage  for,  354. 
Nerve  or  nerves,  abducent  (motor),  151. 
acces.sory  (motor),  152. 
acoustic  (sensory),  151. 
auricular,  the  great,  155. 
axillary,  159. 

branches,  160. 
axis  cylinder  of,  149. 
cerebrospinal,  149. 
cervical  regitJU,  153. 
coccygeal  region,  154. 
cutaneous,  intermediate,  165. 
medial,  165. 
of  arm,  160. 
of  forearm,  160. 
facial  (motor),  151. 
femoral,  164-5. 

brandies,  164. 
glosso-pharyngejil,  151. 
hypoglossal  (motor),  152. 


Nt-rve  or  nerves,  luiul>ar  region,  154. 
nu'diaii,  157. 

branches,  157. 
"mixed,"  149. 
musculo-cutaMioiis,  156. 

l)ranches,  157. 
nervus  cutaneous  colli,  155. 
ol)turator,  1(53. 

brandies,  1(:3. 
occipital,  small,  154. 
oculo-motor,  150. 
olfactory  (sensory),  150. 
optic  (sensory),  150. 
]>erip]ieral,  15'». 
peroneal,  cumnion,  167-8. 
branches,  168. 

deep,  178. 

superlicial,  168. 
phrenic,  155. 
plexus,  150. 
radial,  161. 

branches,  161. 
sacral  region,  154. 
saphenous,  165. 
sciatic,  166. 
spinal  nerves,  152-3. 

rami  of,  153-4. 
splanciinic,  169. 
.sympathetic  trunk,  169. 
thoracic,  163. 

region,  153. 
tibial,  166-7. 

branches,  167. 

recurrent,  168. 
trigeminal,  150. 
trochlear,  150. 
ulnar,  157. 

branches,  157. 

terminal  brandies,  159. 
upper  extremity,  156. 
vagus  (sensory),  151. 
vaso-raotor,  169. 
Nerve  fibres,  149. 

myelinated  or  meduUated,  149. 

]K)n-myelinated  or  non-niedullated,  149. 

atlerent  or  sensory,  149. 

ellerent,  149. 

inhibitory,  149. 

motor,  149. 

secretory,  149. 
tissue,  7. 
Nervous  dyspepsi.i,  mas.<age  for,  347. 
system,  the,  147-70. 

cerebro-spinal,  147. 

effects   of   active    movements  of   Swedish 
remedial  gymnasticw  on  the,  270. 

inlluence  of  massage  on,  211. 

reliex  action,  150. 

sympathetic,  168-70. 
functions  of.  168. 
nerve  fibres  of,  169. 
XervuH  cutaneous  colli,  155. 
Neuralgia,  nia.«sage  for,  356. 
Neurasthenia.  ma-s.ige  for,  .155. 
Neuritis,  local,  mas^ige  for,  .3.50. 

nuillij)le,  mas-yige  for,  356. 
Neuroglia,  7. 

Oljcsity,  masNige  for,  3.53. 
Obliquus  capitis  inferi«ir  muacle,  101. 
superior  muscle,  102. 
•xteruua  abdominis  muscle,  120. 
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Obliquus  intenius  abdoniiuis  muscle,  129. 
Obturator  externum  muscle,  135. 

internus  muscle,  135. 

nerve,  163. 
branches,  1G3. 
Occipital  lioue,  18. 

the  small,  nerve,  154. 
Oculo-motor  nerve,  150. 
(Esophagus,  the,  194. 
(Esophageal  arteries,  178. 
Olecranon   process,   fracture   of    the,    massage 

for,  298. 
Olfactory  (sensory)  nerve,  150. 
Omenta,' the,  197. 

folds  of,  197. 
Omo-hyoid  muscle,  90,  102. 
Opponens  digiti  quinli  muscle,  118. 

poUicis  muscle,  115. 
Optic  (sensory)  nerve,  150. 
Orbicularis  oculi  muscle,  92. 

oris  muscle,  94. 
Os  coxic,  or  hip  bone,  44-9. 

the  acetabulum,  44. 

tlie  bodv,  47. 

the  ilium,  44-7. 

tlie  ischium,  47. 

obturator  foi'amen,  44. 

the  pubis,  48. 

the  ramus,  48. 

the  inferior  ramus,  49. 
Ovaries,  210. 

external  massage  of,  350. 
Oxygen,  8. 

Palatine  bones,  24. 
Palmaris  longus  muscle,  108. 
Palpitation  of  tlie  heart,  massage  for,  341. 
Pancreas,  the,  204. 

nerve  sui)ply,  204. 
Pancreatic  duct,  204. 

juice,  204. 
Paralysis,  massage  for,  301. 

of  cerebral  origin,  massage  for,  301. 

of  the  deltoid  muscle,  massage  for,  303. 

Erb's,  massage  for,  304. 

facial,  massage  foi-,  302. 
electrical  massage  ibr,  387. 

hand,  massage  for,  305. 

infantile,  massage  for,  305. 
electrical  massage  for,  387. 

of  peripheral  origin,  302. 

radial  (musculo-spiral),  massage  for,  .304. 

spastic,  of  children,  massage  for,  310. 

of  spinal  origin,  massage,  302. 

sterno-mastoid      and      trapezius      muscles, 
massage  for,  303. 
Paraj)k'gia,  massage  for,  302. 
Parietal  bones,  18. 
Parotid  glands,  201. 
Patella,  the,  or  knee-ciip,  54. 

fractures  of  the,  massiige  for,  296. 
Pectineus  muscle,  134. 
Pectoralis  major  muscle,  103. 

minor  muscle,  105. 
Peculiar  cervical  vertebne,  13. 
Pelvic  cavity,  194. 
contents  of,  196. 

colon,  199. 
Pelvis,  articulations  of,  68. 

articulations,  ligaments,  68-9. 

small,  sec  Pelvic  cavity. 
Pericardial  arteries,  178l 


Pericarditis  (inflammation  of  the  2>ericardium) 
massage  for,  339. 

chronic  adhesive,  massage  for,  340. 
Pericardium,  7,  172. 

inflammation  of,  massage  for,  339-40. 
Peri]iheral  jiaralysis,  massage  for,  302. 
Peritoneum,  7,  196-7. 

ligaments  of,  197. 

mesentery  folds  of,  197. 

omenta  folds  of,  197. 
Peroneal  nerve,  common,  167-8. 
branches,  168. 

deep,  168. 

superficial,  168. 
Peroueus  brevis  muscle,  139. 

longus  muscle,  139. 

tertius  muscle,  137. 
Petrissage,  massage  movement,  218-9. 

butterfly,  219. 

picking  up,  218. 

skin  rolling,  219. 

physiological  effects,  219, 

therapeutic  effects,  219. 
Phalanges,  the,  or  finger  bones,  43-4. 
Pharyngitis,  chronic,  massage  for,  332. 
Pharynx,  the,  194. 

muscles  of,  98. 

shaking  movements  for,  224. 
Phleguiasia  alba  dolens  (white  leg),  massage 

for,  343. 
Phrenic  arteries,  inferior,  181. 

nerve,  the,  155. 
Pia  mater  membrane,  147. 
Piriformis  muscle,  135. 
Plantar  artery,  lateral,  181. 

medial,  181. 
Plantaris  muscle,  137. 
Platysma  muscle,  94,  96. 
Pleurisy,  massage  for,  334. 
Plexus  or  plexuses,  aortic,  170. 

the  brachial,  155. 
branches  of,  155. 

cardiac,  deej),  170. 
superficial,  170. 

the  cervical,  154-5. 
branches  of,  154. 

coronary,  170. 

diaphragmatic,  170. 

liei)atic,  170. 

hyjiogastric,  170. 

lumbar,  163. 
branches,  163. 

lumbo-sacral,  163. 

mesenteric,  superior,  170. 

renal,  170. 

sacral,  165-8. 
branches,  165. 

solar,  170. 

branches  of,  170. 

splenic,  170. 

suprarenal,  170. 

sympathetic,  169-70. 
Plica;  circulares,  201. 
Polarisation  of  electric  currents,  374. 
Polio-encej)halitis,  acute,  massage  for,  306. 
Polio-mvelitis,   acute    anterior,    massage    lor, 

305-6. 
Polvarticular  arthritis  deformans,  massage  for, 

364. 
Pons,  the,  148. 
Popliteal  artery,  181. 

vein,  186. 
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Poi)liteu.s,  muscle,  135^- 
TorUil  circulation  of  the  blood,  171. 
Portal  vein,  174,  188,  203. 
Pott's  disease,  massage  for,  317-8, 

fracture,  massjige  for,  21)7-8. 
Pregnancy,  massage  for,  350-1. 
Pronator  quadratus  muscle,  108. 

teres  muscle,  108. 
Proteids,  8,  9. 
Psojis  major  muscle,  132. 

minor  muscle,  132. 
Pterygoid,  external  muscle,  94. 

internal  muscle,  94. 
Pulmonary  artery,  174. 

circulation  of  the  hlood,  174. 

veins,  173,  174,  188. 
Pulse,  tlie,  174. 
Pyramidalis  muscle,  131. 

Quadratus  femoris  muscle,  135. 

labii  inferioris  muscle,  92. 

himboruin  muscle,  131. 

jdantai  muscle,  141. 
Quadriceps  femoris  muscle,  134. 

Radial  artery,  178. 
nerve,  161. 
branches,  161. 
ramus,  deep,  161. 
sui.erlicial,  101. 
(musculo-spiral)  paralysis,  niassage  for,  304. 
vein,  185. 
Radiant  heat   and   light,  used  in   conjunction 

with  massa^'e,  391. 
Radio-carpal  or  wrist  joint,  78-9. 
arterial  suj)ply,  80. 
li^'aments,  79,  91. 
movements  at,  79. 
muscles  which  produce  movements  at,  80, 

121. 
nerve  supply,  80. 
Radio-ulnar  articulation,  distal,  78. 
distal,  movements  at,  78. 
])roximal,  77. 
ligaments,  78. 

muscles  which  produce  movements  at,  78, 
121. 
Radius,  the,  41-2, 
distal  extremity,  42. 
I)r(tximal  extremity,  41. 
shaft,  41, 
Rami  of  the  spinal  nerves,  anterior,  154. 

posterior,  153. 
Reaction  of  degeneration,  or  R.D.,  in  electrical 
massage,  382. 
of  muscles,  testing  the,  382. 
Rectum,  201. 

Rectus  abdominis  muscle,  129. 
capitis  anterior  muscle,  102. 
posterior  major  muscle,  lit2. 
minor  muscle,  102. 
femoris  muscle,  134. 
Red  marrow,  5. 

Reflex  action  of  the  nervous  action,  15(t. 
Renal  arteries,  181,  208. 
sinus,  204. 
vein,  208. 
Respiration,   effects  of    active    movements  of 
Swedish   remedial   gvmnastisc  on   the, 
270. 
movements  of,  192. 
muscles  of,  132. 


Re-spiratorv  exercises,  value  of,  271. 

sy.stem,  191-3. 

iliseases  of,  332-45. 
influence  of  n>as.sige  on,  212. 
organs  of,  191. 
ltheostat.s,  379. 
Rheumatic  fever,  massage  for,  365, 

acute,  nuissjige  for,  3(15. 

chronic,  massage  for,  .363. 
Rliomboideus  major  muscle,  103, 

minor  nuiscle,  103, 
Ribs,  the,  construction  of,  27-8, 

jieculiar,  28, 
Rickets  (rachitis),  massage  for,  3.')3— i. 
Risorius  muscle,  94, 
Rota  tores  dorsi  muscle,  128. 

Sacral  plexus,  165-8. 
branches,  165, 
region,  spinal  nerves  of,  154, 
Sacro-iliac  joint,  68. 

-spinalis  muscle,  127, 
Sacrum,  the,  14-6, 

articulation  of,  with  the  spine,  68, 
ligaments,  68. 
Salivarv  glands,  201. 
Salts,  9. 

Saphenous  nerve,  165. 
vein,  great,  187. 
small,  187, 
Sartorius  mu.«cle,  132. 
Scapula,  construction  of,  30-4, 
the  acromion,  31, 
the  coracoid  process,  33. 
the  spine,  30. 
Scholt  [Ur.  Theodor],  exercises  for  heart  disease, 

337-9. 
Sciatic  nerve,  166. 
Sciatica,  electrical  massjige  for,  388. 
ionic  medicjition  of,  390. 
massage  kn;  357. 
Sclerosis,  di.sseminated,  nnissiige  for,  307. 
Scoliosis,  compound  curvature,  31S. 

corrective  exercises  for  a  curve  in  the  cervical 
region,  321. 
curve  in  the  lumbar  region,  323. 
dorsal  or  total  curve,  322. 
left  total  curve  of  the  first  degree,  324. 
pelvic  rotation,  324. 
right  dor.sil,  left  lumlwir  curve,  325. 
right  cervical,  left  doi-sil,  and  riglit  lumbar 
curve,  witli    j)elvic    rotation,  the    right 
hip  being  rotated  backward.s  325. 
sigmoid  or  double  curvature,  323. 
exercises  for,  272,  321. 
incipient,  319. 
lateral  curvature,  318. 
m;i.s.s<igt'  for,  31S-25. 
rotation  in,  319. 
simple  or  C-.-hajied  curve,  318. 
Sebaceous  glands,  6. 
Secreting  glands,  7. 
Secretory  nerve  fibrei",  149. 
Semilunar  valve  of  heart,  173. 
Semimembmnc»»ns  muM-le,  137. 
Semisjjinalis  canitis  muscle,  127. 
cervicis  muscle,  128. 
dorsi  mu-cle,  128. 
Semiti-ndinosus  muscle,  137. 
Serratus  anterior  mu.Hcle,  ICi. 
iwsterior  inferior  muscle,  125, 
superior  muscle,  125 
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Sesamoid  bones,  10. 
of  tlie  foot,  G3. 
phalanges,  44. 
Shaking,  niassai^e  movement,  222-4. 
Shoulder,  dislocation  of,  massage  lor,  294. 
muscles  of  the,  10"). 
stiff,  massage  for,  299. 

girdle,   muscles   which    produce    the   move- 
ments of  the,  119. 
joint,  the,  73-5. 
arterial  su])ply,  75. 
ligaments,  74. 
movements  at,  75. 
muscles  which  jiroducc  movements  at,  75, 

119. 
nerve  supply,  75. 
Skeleton,  construction  of,  10. 
Skin,  construction  of  the,  6. 

functions  of,  6. 
Skull,  construction  of,  17. 
Slipped  cartilage,  massage  for,  292. 
Solar  ple.tus,  170. 

branches  of,  170. 
Soleus  muscle,  139. 
Spasmodic  torticollis,   electrical   massage    fur, 

388. 
Spastic  paralysis  of  children,  massage  for,  310. 
Sphenoid  bone,  20. 

Spinal    column,   muscles   which  produce   the 
movements  of  the,  66. 
curvature,  massage  for,  311. 
pathological  curves,  314. 
medulla,  central  canal  of,  149. 
construction  of,  149, 
grey  matter  of,  149. 
Avhite  matter  of,  149. 
nerves,  classification  of,  153. 
cervical  region,  153. 
coccj'geal  region,  154. 
lumbar  region,  154. 
sacral  region,  154. 
thoracic  region,  153, 
composition  of,  152. 
number  of,  152. 
posterior  rami  of,  153. 
Spine,  articulation  of,  with  the  cranium,  67. 
ligaments,  67. 
table  of  Swedish  remedial  gymnastics,  prin- 
cipal movements,  257-62. 
See  also  Vertebral  column, 
curvature,  balance  movements,  313. 
examination  of  spine,  312. 
exercises  to  promote  mobility  of  the  spine, 

313. 
massage  for,  311, 
respiratory  exercises,  312-3. 
Splanchnic  nerves,  169. 
Spleen,  7,  204, 
blood  supply,  204. 
nerve  supply,  204. 
Splenic  artery,  181, 

vein,  204, 
Splenius  capitis  muscle,  127. 

cervicis  muscle,  127. 
Spondylitis  deformans,  massage  for,  365, 
Sprained  ankle,  massage  for,  293. 
knee,  massage  for,  291. 
leg,  massage  for,  292-3. 
wrist,  massage  for,  293. 
Sprains,  articular,  massage  for,  289-90, 
other  methods  of  treatment,  290. 
muscular,  massage  for,  291. 


Squama  occipitalis,  18. 

"Stationary"  air,  193.  ( 

Sterno-clavicular  Joint,  72. 
ligaments,  73. 
-cleido-niastoid  muscle,  96. 

-hyoid  muscle,  96,  102.  I 

-mastoid  and  trapezius  muscles,  jiaralysis  of,         ! 

massage  for,  303. 
-thyroid  muscle,  96,  102. 
Sternum,  the,  26. 

Stiff  joints,  ionic  medication  of,  390.  ; 

massage  for,  299-300.  j 

knee,  massage  for,  299. 
shoulder,  massage  for,  299. 
Stomach,  cardiac  orifice,  197. 

dilatation  of  the,  massage  for,  347. 
nerve  su])ply,  198. 
pyloric  orifice,  197. 
shaking  movements  for,  222. 
shape  and  position,  197. 
size  and  capacity,  198. 
structure  of,  197. 
Stroking,  massage  movement,  214-5. 

soothing  strokin;^s,  214-5. 
"Student's  elbow,"  massage  for,  300. 
Stylo-glossus  muscle,  98. 
-hyoid  muscle,  96,  102. 
Sub-anconeus  muscle,  107. 

Subclavian  artery,  left,  177.  , 

right,  177. 
lymph  glands,  189. 
vein,  185. 
Subclavius  muscle,  105. 
Subcostal  arteries,  179, 
Sublin;^ual  glands,  201, 
Suljlobular  veins,  174. 
Submaxillary  glands,  201. 
Subscapularis  muscle,  105. 
Sudoriparous  or  sweat  glands,  6. 
Supinator  muscle,  115. 
Suprarenal  arteries,  181. 

glands,  210. 
Supras])inatus  muscle,  105. 
Swedisli  remedial  gymnastics,  effect  of  active 
movements  on — 
bone,  270. 
circulation,  270. 
digestion,  270. 
elimination,  270. 
muscular  system,  270. 
nervous  system,  270. 
respiration,  270. 
respiratory  exercises,  271. 
passive  joint  movements,  271. 
exercises  for  constipation,  349. 
flat-foot,  329. 
gastritis,  chronic,  346. 
heart,  337-9, 
kiiuck-knee,  330. 
kviihosis,  317, 
l.inlosis,  315. 
lying-in  period,  351. 
])regnancy,  350. 
scoliosis,  321-5. 
talipes,  327. 
torticollis,  331, 
gymnastic     treatment,    general     rules     for, 

271-2, 
movements,  active,  225. 
assistive,  225. 
free,  225, 
passive,  225. 
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SwcJis^h  remedial  gymnastics,  muvements,  re- 
sistive, 225. 
gymnastic  positions — 

liangin,i;  t'lindamental,  22G. 
kneeling  fundamental,  226. 
lying  fundamental,  22*!. 
sitting  fundamental,  220. 
standing  fundamental,  22G. 
positions,  derived,  227. 

gymnastic,  226. 
derived    ])osition.s,   from    the    fu-ndamental 
standing  position,  by  moving  arms,  227. 
liy  moving  the  legs,  227. 
liy  moving  the  trunk,  228. 
bitting  position,  by  moving  the  arms,  228. 
by  moving  the.  leg.-*,  228. 
by  moving  the  tiunk,  229. 
kneeling  position,  by  moving  the  arm.s, 
229. 
by  moving  the  legs,  229. 
by  moving  the  trunk,  229. 
lying  position,  by  moving  the  arms,  229. 
by  moving  the  legs,  229. 
by  moving  the  trunk,  230. 
hanging  position,  230. 
tables,  233-69. 

table  of  principal  movements  for  the  head 
and  neck,  250-2. 
the  lower  extremity,  239. 
for  the  trunk — 

A.  passive,  253-7. 

B.  giving  static  work  for  the  extensors 

of  the  spine  and  active  work  for  the 
extensors  of  the  liij),  257-8. 

C.  movement  giving  static  work  for  the 

extensors  of  the  spine  and  hij),  258. 
1).  movements      giving     active     work, 
mainly  concentric,  for  the  extensors 
of  the  spine  and  hiji,  259. 

E.  movements  giving  active  work  for  the 

side  tlexors  of  the  spine,  260-2. 

F.  movements  for  the  tle.xors  of  the  trunk 

(chieflv  abdominal)  and  the  flexors 
of  the'hips,  263-4. 

G.  movements  for  the  rotators   of   tlie 

trunk,  265-9. 
for  the  upper  extremitj',  234-9. 
Sylvian  aipieduct,  149. 
Sympathetic  nervous  system,  168-70. 
functions  of,  168. 
nerve  fibres  of,  169. 
l)lexuses,  169-70. 

trunk  and  distribution  of  nerves,  169. 
cerviciil  part,  169. 
lumbar  i)art,  169. 
s;icral  part,  16!i. 
thoracic  i)art,  169. 
Symphysis  pubis  joint,  69. 
Synarthrodial  joint,  64. 
Synovia,  7,  64. 
Synovial  membrane,  7,  64. 
Systemic  arteries,  175. 

circulation  of  the  blood,  174. 
veins,  183-4. 
deep,  185. 
superficial,  184. 

Tachycardia,  341. 

Talipes  (club-foot),  ma.s.sage  for,  325-27. 

calcaneus  and  valgus,  massage  for,  327. 

equinus,  exercises  for,  327. 

varus,  exercises  for,  327. 


Talipes  (club-foot),  various  forms  of,  325-7. 
Tulo-calcanean  joint,  88. 
ligament.",  88. 
calciineoiiavicular  joint,  89. 
li^ameu'.-,  89. 
Tapotement,  massige  movement,  219-22. 
beating,  221. 
clapping,  219. 
hacking,  220. 
l)hysiological  effect-s  221. 
therapeutic  elfect.x,  222. 
Tarso-metatarsal  joints,  90. 

ligaments,  90. 
Tarsus,  bones  of  the,  59-63. 
the  calcaneus  bone,  59-60. 
the  cuboid  bone,  6(1. 
cuneiform  bone.s,  61. 
the  navicular  bone,  60. 
the  till  us  bone,  60. 
Temporal  bones,  19. 

nm.scle,  94. 
Temporo-mandibular  joint,  69. 
movements  at,  70. 

muscles  which  yiroduce  movement.*  at,  70. 
Tendon  sheaths,  diseases  of,  massage  for,  300. 
Tendons,  92. 

Teno-synovitis  crepitans,  .300. 
Tensor  fa.sciic  latte  muscle,  132. 
Teres  major  muscle,  107. 

minor  muscle,  107. 
Thigh,  movements  of,  at  the  hip  joint,  83. 
muscles  on  the  front  of,  132-4. 

back  of,  137. 
muscles  which  produce  movement  of  the,  at 

the  hip  joint,  144. 
order  of  movements  of  massage,  276-7." 
joint  movements,  277. 
Thoracic  duct,  188-9. 
nerves,  163. 

region,  spinal  nerves  of,  153. 
vertebra',  construction  of,  13. 
Thorax,  the,  26. 

some  articulations  of  the,  71. 

ligaments,  71. 
niu.'icles  of  the,  131. 
Thrombosis,  nui.s.s;ige  for,  342. 
Thumb,  muscles  of  the,  115-8. 

muscles  wliich  produce   movements  of  the, 
125. 
Thyro-hyoid  muscle,  96. 
Thvroidcartilage,  191. 
Til'^i.■^  the,  54-6. 
distal  extremity,  55. 
])ro\imal  extremity,  5-1. 
the  shaft,  55. 

fracture  of,  massage  for.  297. 
Tibial,  anterior,  artery,  182. 
jiosterior  artery,  181. 
nerve,  166-7. 
branchej*,  167. 
recurrent,  168. 
Tibalis  anterior  muscle,  137. 

IK)sterior  mu.'^cle,  139. 
"Tidal"  air,  193. 
Ti.ssue.«,  3. 

waste  and  repair  of,  8  9. 
Toes,  muscles  which   produce   movcnicnln   of 

the,  146. 
Tongue,  extrinsic  mui'cle.''  of,  OH. 
Torticollis  or  wry-neck,  exercises  for,  330-1. 

ma&iage  for,  330-1. 
Trachea,  the,  191. 
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Tmnsversus  abdominis  muscle,  131. 

thoracis  muscle,  131. 
Trapezius  muscle,  103. 
Trian.^ularis  muscle,  92, 
Triceps  l)racliii  muscle,  107. 
Tricuspid  incompetence,  335. 

stenosis,  335. 

valve  of  heart,  173. 
Trigeminal  nerve,  150. 
Trucidejir  nerve,  150. 

Trunk,  table  of  Swedish  remedial  gymnastics, 
princijjal  movements — 

A.  passive,  253-7. 

B.  giving  static  work  for  the  extensors  of 

the  sjiine    and    active   work    for    the 
extensors  of  the  hip,  257-8. 

C.  movement   giving  static   work    for   the 

extensors  of  tlie  spine  and  hip,  258. 

D.  movements  giving  active  work,  mainly 

concentric,   for    the    extensors  of    the 
spine  and  hiji,  259. 

E.  movements  giving  active  work   for   the 

side  Hexors  of  the  s]iine,  260-2. 

F.  movements  for  the  ilexors  of  the  trunk 

(chiefly  abdominal)  and   the   ilexors  of 
the  hips,  263-4. 

G.  movements  for  the  rotators  of  the  trunk, 

265-9. 

Ulna,  the,  37-41. 
coronoid  process,  38. 
distal  extremity,  41. 
proximal  extremity,  37. 
shaft,  40. 
Ulnar  artery,  178. 
nerve,  157. 
branches,  157. 
terminal  branches,  159. 
vein,  anterior,  1 85. 
posterior,  185. 
Upi>er  arm,  order  of  movements  of  massage,  279. 
joint  movements,  279. 
extremity,  arteries  of  the,  177-80. 
some  articulations  of  the,  72. 
lymph  glands,  189. 
lynii)h  vessels  of,  189. 
table    of    Swedish    remedial    gymnastics, 

princijjal  movements,  234-9. 
veins  of  the,  15G-62,  185. 
deep,  185. 
superficial,  185. 
limb,  muscles  of,  103  5. 

order  of  movements  of  massage,  278. 
Ureters,  208. 
Urethra,  209. 
Urinary  organs,  208. 
Uterine  tube,  210. 
Uterus,  210. 

nerve  supply,  210. 

external  massage  of  the,  350. 

Vagus  (sensory)  nerve,  151. 

Valvular,  chronic,  disease  of  the  heart,  massage 

for,  334-5. 
Varicose  veins,  massage  for,  343. 
Vasa-vasorum,  171. 

-motor  nerves,  109. 
Vascular  system,  divisions  of,  171. 

blood,  171. 

lymph,  171,  188-90. 
Vastus  intermedins  muscle,  134. 

lateralis  muscle,  134. 


Vastus  medialis  muscle,  134. 
Veins,  the,  183-8. 
construction  of,  172. 
division  of,  183. 
Vein  or  veins,  arm,  upper,  superficial  of,  186. 
axillarv,  185. 
basilic,' 186. 
capillary,  171. 
cephalic,  186. 
femoral,  186. 
forearm,  sui)urficial,  185. 
hei)atic  or  portal,  172,  174,  203. 
iliac,  common,  186. 

external,  186. 
intralobular,  174. 
jugular,  external,  185. 

internal,  185. 
lower  extremity,  186-7. 

superficial,  187. 
median,  185. 
basilic,  185. 
cephalic,  185. 
neck,  of  the,  185. 
popliteal,  186. 
portal,  174,  188,  203. 
pulmonary,  173,  174,  188. 
radial,  185. 
renal,  208. 
saphenous,  great,  187. 

small,  187. 
subclavian,  185. 
sublobular,  174. 
systemic,  183-4. 
deep,  185. 
superficial,  184. 
ulnar,  anterior,  185. 

posterior,  185. 
upper  extremity,  185. 
vena  cava,  inferior,  184,  186. 

superior,  183,  185. 
vena3  cava),  173. 
comites,  186. 
Vena  cava,  inferior,  184,  186. 
superior,  vein,  183,  185. 
comites  veins,  186. 
Venous  blood,  171. 
Ventricles,  cerel)ral,  149. 

of  heart,  172-3. 
Vertebra),   articular,   spinous    and    transverse 
processes,  12. 
description  of,  11-14. 
Vertebral  canal,  17. 

column,  articulations  of,  65-6. 
construction  of,  10-12. 
ligaments  of,  65. 
region,  muscles  of,  100-2. 
Vibration,  massage  movement,  222-4. 
general  nerve  pressures,  222. 
special  nerve  trunks,  222. 
shakings,  222-4. 
physiological  ellects,  224. 
therapeutic  ellects,  224. 
Volkmann's  ischajmic  contracture,  massage  for, 

366. 
Vomer  bone,  24. 

Weir  Mitchell  treatment,  287-8. 

diet  during,  287. 
White  leg,  see  Phlegmasia  alba  dolens. 
\Miite  matter,  of  the  cerebellum,  148. 

of  the  cereljro-spinal  nervous  system,  147. 

of  the  cerebrum,  147. 
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White  matter,  of  the  medulla  oblongata,  148. 

of  the  spinal  medulla,  149. 
Windpipe,  the,  191. 
\Vrist,  bones  of  the,  42. 

sprained,  massage  for,  293. 

joint,  see  Kadio-rarpal  articulation. 
Writer's  cramp,  massage  for,  359. 


Writer's  cramp,  electrical  massage  for,  388. 
Wry-neck,  sec  Torticollis. 

Xii>hoid  cartilage,  the,  27. 

Zygomatic  bone,  24. 
Zygomaticus  muscle,  92. 
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